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(57) Abstract •;. 

A protein having an activity of hydroxylating compounds originating in a microorganism belonging to the genus Bacillus and: 
represented by general formula (I-a) or lactones formed by cyclizing these, compounds; a DNA encoding this protein; a: recombinant DNA . 
containing this DNA; etc.; in formula,; (I-a) R 1 represents hydrogen; optionally substituted alkyl or an alkali metal; and R^; represents 
optionally substituted alkyl or optionally substituted ary I. : . : 
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h 3 X • * > • * 1/ * a. v - • /\* 4 >t D ■ V - -V 7VI/ * > h ;% DNA 
Cloning 1: Core Techniques, A Practical Approach, Second Edition, 
Oxford University Press ( 1 995 )^ £ B3f & £ fttc # & £ £ D &f#-f 5 CI 

i t) , <b-&$l ( I-a) t tzlZit&M ( I-b) & ^it^m (II- 
a) g^fciifci^ (I^b) >*t 
3 DN Afc^trr^ X £o 
i^^ A K i: bt , MZ. tt. '&mt I. pSyjiB ^^IfSC i:m 5, 

fl-*«f< I-a) * fcttfls£«5('l-b)3Ep Mb^^( II-a) ^ fc'tt'.ftW«!l( H-b) 
*£j*t *u 'fls^ftl (I-a) • -J-fcttfc^fe (I-b) 

^^fls^tj di-a) ■^fc.ttfli^di-b) *&m?z5i!fo*Mmt2>m 

fi M£ 3 - h* t 3 D N A 7* -7 7s 5 >.*8t».^- Siii^tS. 
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. & %\ Vttfifg) fr£;feD/N A © * ^ P ? *±!BfclRl&0£8j K «fc t) 

i r ±k& O^it-feff life #26 B8©DNA£ i't/D' N AIf £ ffl N fjr$ v 
• V#28IE© D N A O — 015 © 12 #J £ W"f 5 V > ^^>X-# U:rf7 £ 

±.m-z ® n tz v n Ammmmzbtiz^tzoin n a^^^i^m^t, 

■ 0 fc 5 ~ 6 OJtS |al D mn SDNAIfelii DN A hffiM ; 

. J§ ft .& @a^U £ W t SR: N A * *8B|0;* ij^^l/ff ^% a , ; V 

li 4:4: ^^ ^ S Jg^IB b 5 ~ 6 01S £ Itf bI2Ml ^# J 

;t5 : D : NA ; :&liiD : N A £ fflMft &i2#l ^t5D N A £ fetf5i 

vY£.«£ fc. H: v IfO iMi&g (Tm) S3 «fc J&*$C ftU «' g fc> 2, 
*vV±HBfB'«c7)^- U u)tV K#£?£ L^o Mfti$£B; N EJUS -5 

K 3 ~3 9 ra^ ti feM*@a?!j h* £& if 3 d 

m fc v £ n £ * >j > ix * ? k © s§ * ft ( w t s * u =f * * i> 

F ft £ V \ o :) * * 18 BJ © »J =f 7^ U tf H UTIU^T5;iiM : 
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^?s# x * \) ;j * ^ i/ f- h* * © 7 ^ # c - 5 f vf - ;i> £ ^ 

( phenoxaz ine-modi f ied cytosine)TE&& *ifc:ty =77 £ K ? 

mmfc^* y =f 7 ^ u*?- k y **-7#2' -o-rq y ^-^t 
s^^nfe^- y -? 7 ^ b Fs§$fls\ & s -\> to y ^7 ^ v #3- V# 

1/ K 3 d i: 1 £ CMX^ 16, 1463 ( 1997)) V 

I I . ib&Vo (I-a) £fc g'fc^fo ( I-b) ^^{b^ (Il-a) £ fcfcfb 

( i i-b) *£mtzEij&*Mmtzm&w<Dm^& 
;: : ±ia©£-5 f tife dn a f HiiJi ^ 1 5 1 «> c 
ft! i^^siDNAifr^ mmmmm&z vm* d n a V 

? * - * - ;^ ©^«e x & ^ -e ^ * * - & y n ^ v . 

2 f - >bT &\ ±I3?i$« £ t> T i ftifc v\ i> ft'"' 
&£^*^<^ k 
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3jtfe^#^£ft & «fc vv 0 / ; 

P^^-tit^ 0»J;tfcf> pBTrp2 x pBTacK pBTac2 ( ?fi 
^-»J>#-v^W A*t£ O.rjjJR) PKK233-2 ! (Pharmaciaftti) > i 
PSE280 (InvitrogenM) N pGEMEX-1 (PromegaftgO N pQE-8 (QIAGEN 
ft m •> pQE-30 ( QIAGENtt M ) , pKYPlO (# Bg 58- 110600) x pK YP200 

C Agr i cu 1 tural Biological Chemistry, 48, 669 (1984)X pLSAKAgric. 
Biol. Chemf, 53, 277 (1989)D \ pGELl CProc. Natl. Acad. Sci . USA, 
82, 4306 (1985)) ^ pBiuescriptll SK(+)> pBluescriptll SK(-) 

( StratageneftlO s pTrS30(FERMBP-5407h pTrS32(FERM BP-5408), 
pGEX (PharmaciaftSSO ^ pET-3 (NovagenM) \ pTerm2(US468619K : 
US4939094, US5160735K pSupex, pUBHO, pTP5, pC194, pUG18 Cgene, 
33, 103 (1985) K pDC19 CGene, 33, 103 ( 1 985 ) } N pSTV28( ^ M ja 
IS)vpSTy29|g^^a^)>^ 

PEG400 tJ. Bacteriolo 172, 2392(1990): \ pQE-30 (QjAGEN^ti) v 
PHY300(^®^tti{ ), PHW1520 (MoBiTecftii ) I? t fflm T 2> v t tf"C # 

% fc'OTJ.fc <fc W b trp 7* D ^ — £ — ( P trp) : \ lac?° P "% — ^ 

- ( P lac) n PL^P^-* - N PK0 PSE^D^E-*-^®, 
*P g 7 ^ - v ^ fc a*t57"D^-^-, SPOIT* P^E-*-,: SP02 
x ^~r-> penP:Td^-*^.fc»ff Sflfctf-e IS, tfcPtrp 
^2 : o||^tfe7D^-^- ( Ptrpx 2 ) , tacT-D^-^-s letl 

^p ^-*-s iacT77:p%-^-©ct^ (3 a i£iaat & £ £ n & r 

a^-*-^*>ffl ^ 5 i. i: ^t-f 3 0 £ £ fcBacil lusJ iH W&t &M g.: ' 
S 46 O xy 1 A 7* ot-^^ CorynebacteriumJ I ii ® * ■C'SB ^ 5 
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X -f > - ¥)\ iS y ( Shine-Dalgarno) MM 

. X K VZH^ZZ 1 £,b W' 

. fe¥ ^MIK.*** ft £ ff&d #k ( i-a) * £ ttfls^fc ( I- 

b) frMbiM (Il-a) t fcttfcl^tJ (II-b) *^ji^$'fiW*l|iJtir. 

5 1 a i© $ fe t ^©^^ i ufei e i lii^ ^ ^ - (5 

CI © «fc -5 & #J £: b Xffl X W&mt 5 pWyjiB#& tfbtlZo 

j- :jM h b T EscherichiaJ gy Corynebact er i umM >; 
B re v ibac t e r i umM y B ac i 1 1 us Jg N Mi c robac t er i umjg < Serratiaj | N 
Pseudombnas jl % Agrobacter ium jg v: Alicyclobaci llusJIL Anabaenajg > 
AnacystisJgU ArthrobacterJli v Azotobacterj g v Chromatium fl v Erwinia 
is Methylobacteriumf L Ph^rmidium jly Rhodobacter flN 
Rhodopseudomonas^ ; Rhodosp iri 1 lum fll > StreptomycesJg N 

; Synechococcus g ; ZymomonasM ^ £ MT 2> tl £ & {f |> ^ £ £ > 
If ^ b < "ttv Escherichia^ s Gopyhebacterium0 N : Brevibacterium JB \ 
Bac i llus J g\ Pseudombnasj l s Agrobacter iumJS% Ai icyc 1 obac i 1 lusjjgis 
Anabaenajgs Anacystisg v ArthrobacterH ; AzotobacterS % Chromatium 
Iv Erwiniaf iv Methyl obacteriumjL Phormidium® x Rhodobacter fiv 
RhodopseudomonasH ■> Rhodospir i 1 lumg N StreptomycesJ Siv : ■ :: ': ■" 
SynechococcusJi^Zy1liom6nasM C Jft^S. ft & & ^ £ fe tf 5 d ttft &%> o 
: bT> #l * « v Escherichia coli XL1-Blue> 

Escherichia col i XL2-Blues Escherichia coli DHK Escherichia coli 



WO 00/44886 



PCT/JPOO/00472 



DH5a, Escherichia cbli MClOOOv Escherichia col i KY3276 N Escherichia 
coli W1485^ Escherichia coli JM109 N Escherichia coli HB101, 
Escherichia coli Nb;49s Escherichia coli W3110 N Escherichia col i 
NY49V Escherichia doli MP347 v Escherichia coli NM522 N Bacillus 
subtil is ATCC3371 2 N j Bac i 1 lus megaterium N Bacillus sp. FERM BP-6030< 
Bacillus amyloliquefacines^ Brevibacterium ammmoniagenesV 
Brevibacterium immariophilum ATCC14068 N Brevibacteriuiii 
saccharolyticum ATCC14066 N Brevibacterium flavum ATCCl4067> 
Brevibacterium lactofermentum ATCC13869 N Corynebacterium 
glutamicum ATCC13032v Corynebacterium glutamicum ATCC14297 N 
Corynebactferium acetoacidophilum ATCC13876v Coryriebacterium 
callunae ATGC1599K Microbacterium amnion iaphi luin ATCC15354 N 
Serrat 1 a f i c ar i a< Se r ratia fonticola N Serratia liquefaciens; 
Serratia marcescenss Pseudomonas spy D-0110 N Agrobacterium 
radiobactervAgrobacteriumrhi zogeries y Agrobacterium rubi N Anabaena 
cylindrica v Anabaena doliolum> Anabaena f los-aquste< Arthrobacter 
aurescens N Arthrobacter citreus s Arthrobacter globformiss 
Arthrobacter hydrocarboglutamicus N Arthrobacter mys6rehs N 
Arthrobacter nicotiariae N Arthrobacter pafaff ineus N Arthrobacter 
protophormiae; Arthrobacter roseoparaff inus N Arthrobacter 
sulfureus N Arthrobacter ureaf ac i ens N Chrbmat i urn buder i N Chrbmat ium 
; tepidum N Ghromat i um v i nosum * Ghromat ium varmirigiiy Ghromat iuin 
f luviatile v Erw in i a ureddyora N Erwinia carotovora N Erwinia ananas v 
Erwinia herb i c o 1 a^ ^ E r w i n i a pun c t at a s Erwinia terreus N 
Methylobacterium rhodesianum N Methylobacterium extorquens N 
Phormidium sp. ATCC29409y Rhodobacter capsuiatusy : Rhodobacter 
sphaeroides N Rhodbpseudomonas blasticay Rhodopseiidomonas marina> 
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Rhodopseudomonas palustris N Rhodosp i r i 1 1 urn rub riinK Rhodospirillum 
salexigenss Rhodospiril lum sal inarum s Streptomyces ambofaciensx 
Streptomyces aureof aciens . Streptomyces aureus v Streptomyces 
f ung i c i d i cus yStreptomyc es gr i s e oc hr omogene s^ Streptomyces griseus N 
Streptomyces 1 ividansv Streptomyces olivogf iseus N Streptomyces 
rameusy Streptomyces tanashi ens is; Streptomyces vinaceus> Zymomdnas 
mobilis e £ & \ 

>%nn^Zl5m CProc. Natl. Acad. Sci. USA, 69, 2110 (1972)} > 
7D h7°7*>& (^^©63-248394) % iHlo^-^^f 
fc&Gene, 17, 107 (1982)^Molecular & General Genetics, 168; ill 

( 1979 )iz mmfox&im m> m % b t&x $ z> 0 : 

YEpl3 (ATCC37115) s YEp24 (ATCC37051) „ YCp50 (ATCC37419) N pHS19, 
vim5«fZMmt 3d t ifiX # £ o • 

: ?D t - ^ - a b t fi> if 1 1 5 n (f ^ 5 t „■ 

> 0S*«s PH05 rn^-^ - ; PGK r d ^ ^ ^ - n GAP7*p 
^ ^ ADH 7*0 gal 17* p € - * - s gal- 107* n 

b~h^;3 rDf-i?-, MFdl^n^-*-, CUP1 7* D ^ 

ft fcfc* Sac char omy c e s c erevisiae N 
Schi zosaccharomyces p6mbe v Kluyveromyces lactis N Trichosporoh 
puilulansy Schwanniomyces alluvius^ £ & 5 £ t i$X £ & 0 

mm i ^ - © si x -n mtL x & ^ mmiz. d n a *m x? z -n & x 

CMethods. Enzymol . , 194, 182 (1990)) \ 77iD7"77 h& CProc. 
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Natl. Acad. Sci. USA, 75, 1929 (1978)), M U^^A^CJ. Bacterid., 
153 ^ 163(1983), Prbc. Natl: Acad. Sci. USA, 75, 1929 (1978)) IB 

£ '«> p c D N A I y pcDM8 (7^=3 S/tt<t 0 iUJ&) , pAGE107 C^^¥ 
3-22979 ; Cytotechnology, 3, 133 (1990)) N PAS3-3 (#^¥2-227075) , 
pCDM8 CNature, 32£, 840 (1987)) N pcDNAI/Amp ( inViirpg : eptt^) : 
PREP4 (Invitrogenttl^) % pAGEl03 CJ. Biochem., 101, 1307 (1987)) N 
pAGE210^f £ & W 5 £ ttfXg 5 „ 

& JB ^ 5 zt & X * v ft * # , if i h t-ttvOJ )l X ( t h CMV) CD I E 
( immediate early) ifi£-?©7"D — * — ; SV40©;M 7" D :— p — N 
: V > n «7 >r ;1/7nCD 7* ; d % — £ — ; ^ * d^^W > 7*n -t — £ ; 4, t — 

V h ^ 3 ^ £ 7*D % — SRaT-D ^ - #'~f$£% Jf 3 C h#T* 15 o 

3; , b h CMV(Z) I Elfe^ ©x^/v^t-^Df-!? VVf 
■ ' - ^ -Ur TT M: ^ ^v^Ai&fflflgv HBT5637 (#118963-299) v COSl 

— U — i/ 3 >^C Cytotechnology, 3, 133(1990)) „ U >^*;i/-> «7 A 
& (#lf1¥ 2-227075) N »j #7 x y ;> 3 CProc. Natl. Acad. Sci. , 
USA, 84, 7413(1987), Virology, 52, 456 (1973)) fcfB«(D3ri£^'#..- 
if&h $ JilfeifCllfl £ *'B\ m ft¥ 2-227075^ &*a7' 
5 tNtt#W¥2-25f89i^^ 

m^ifflia & t l xm w s *§ ft* *a * - >i\ 
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7 7% 7' 1> y U 3 v ' ^77 — X • 7* ' 7 ^-7 Hj • vii?)!/ 
(Baculovirus Expression Vectors, A Laboratory Manual) > # V > 
h • T q h n — ;b X • 4 y • =e + i 5 — • /t>f #'b 4J- 7*;M : 
h 1-38(1987-1997). Bio/Technology, 6, 47 ( 1988 IBfg £ titiX 

mz.t'Oiz *g &nm t « e w * % % <* ■& % 1 t &x % 

pVLl392 N pVL1393, pB lueBac 1 1 1 ( t <fc ■£ > t h n V xV&ijf) £ 

7\-*jLn .W;i/7s i:lt(i, #jStt*4m£i fc £ >f ;u ; 

^t*^ 5 7^ p 7? 77 • * U 7 — • 7 £ 1/ 7* — • #U ^ K n i/ 
7s • ^^yi/Ts (Autographa cali fbrnica nuclear polyhedrosis virus) 
5 c £ is, 

• fi x •"• Spodoptera frUgiperdag)W 3ftflB : IS:e & 5 Sf 91: • 

Sf21 CW* iD^;^«x>7^ri/ y "a $ ^ X> 7* • ^ ^ 

^ h U y -a.7*;i/ N 7*7*1.1 a — • x.^jr ?- v 7 U — y > < 7* y H • 
^•^/t:f— (W. H. Freeman and Company) . ^-3 ^ (New York) . 
(1992)) Trichopiusia nicD^Ml! 5 High 5 ( > tf h P i*x 

>i*^-)AS(1lll¥ 2-227075 ) s U #7 x 7 > a >$CProc Natl. 
Acad: Sci. USA, 84, 7413 ( 1987)0 m*$>\iZ> '£ k iJ?f§-5 0 
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( I-a) * tzttib&Vn ( I-b) fr<o <b&® ( I I-a) £ ( I I-b) 

■^K£&Sfc-rs;i-fcfc:,fe (I-a) Sfcttfc^fo (I-b) i»*fls 

£tl (I I-a) £fcfcMbi§rt) (I I-b) *^J*rsfijS*«JitS«ejl* 
■ IKii* 3 3 

#H3SHB<Z^ <b£tJ (I-a) £fciifb£rtl (I-b) fr&fc^fc "(I I-a) 
& tc\±ib&® (I I-b) SS^^jttJit-SSeKRfifflO^HlK-. 

0^T>^~ A N i; ^Kr^ritf A, ;.'^0« : |i«t*ltt'^«i6©7' 
>^-£A^ *<Dfl&£gft5<fti"&«& N JVC's # 
Sx^ v n->^f-7iJ *-s-*H*-f >Jn* : d»«, *Sffl:fc,fctf. 
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zrm fc t t gg$tt © 7* b ^ - * -fcffl ^fc&m^ -i? : ■ ' 

§ & tfetzmin ur %<tu o : wit fcT* lacT'p =e - i\ tz&rn^p 

: * -^Hlsilfc bfc«$&*J£*l'f 3 tit m /3-D ■ 

-J-t^^t V \Z ^ J > h* ( IPTG) %f%, trgfu^-t-^m^tcft. 

- .iiM 'k fek b fc < v ; K - 

li^i ^ llA) *y 1 A^ P ^ - * - & ffl ^ & S ^ * * fc'fc 

iv y 0 ; : 

; ■ ■ b T ^ ^ n ^ » IE 1 5 ^ b v 

Tttv^jfrte&M^ the American 

Medical Association, 199, 519 (1967)D x EagleCMEMigtft CScience, 
122, 501 (1952)] , DMEMJgiife C Virology, 8, 396 (1959)} V* 991 ** 
C Proceeding of the Society for the Biological Medicine, 73, 

: . i ( 1950)0 %fc & t ti h ^mnMmm^mu ufc temmttm^ *> 

: iitpH6^8, 30~40°C^ 5%C0 2 #$T^tolfe>£tTl~7E W.' 
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xits nx wzim-mmm c?hkrmiiget^Lmy ^ sf-900 11 

SFMtgifi (*7*=iBRL#i!0 , ExCel 1400, ExCel 1405 01* ft&JRH 
Biosciences&iO Grace' s Insect Medium C Grace, T.C.C. , Nature, 
1S5, 788 (m2)i m%H\ / \ZZ£&X%.Z>o 

in bt $ J;vv 0 

(I-a) £fcttfb£tJ (I-b) Mfc^t) (Il-a) &tz\±ik&® 

( 1 1 -b) ^ £ $ -rss^ * mmt *■§ a k & bj © ^ g & &# ® 

mml 7 u >^7° i/ *\ v > > > a >*^yt -f if-, *y y 
^^m-r-s H ^ t ct *Hn*:±*»fr , ip 

^xf;i/7Uxf> (DEAE) -t77D-^, DIAION HPA-75 (£1 

^i/^>sffl^fei^>^^Dvh ^77^ -a, s- 

Sepharose FF( 7 7^7^ T#SO^ O \s*J >*m V* W <f > £ 
S£s 77^r?^-^D7|> 7" "7 7 — 7 D V h 7 * — >7*&, 
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, g g&ic i) © a k # m a si t & v > @ g £ # # * $ $ t 
^ 0 j; D t 5 (3 £ D Rr^ttil^ % t Era. 

^© i ? U T £ ft 5 fg ^ M t LX . MpUZ. ®. M # ^ 1 N 4 2 

tfcfcU 5 i,t^ti%T x ; mmw & m t% & if § t ttx- 

Z tz y if3#&(3 <fc 9 & $ $ # S G IS Fmoc& ( 7 )V 
)V*j-fr7t#^ji ji ); tBoc&(t-7*?-;u 

SlSf # ( * B Advanced chemTechft »K ^-^r > ^ — $; t#(*B ]; 
Perkin-Elmerft M K 77 ;i/ T i/ *r y ( 7n 17 i — x > Pharmacia 
Biotechftilk "P Q £ ( * p Protein Technology Iiistrumentft l£ )> 7 
5tf «7(#B Synthece 1 1 -VegattM KB - -fe 7* ^ 4 7* • U ^ if H 
( * HPerSept iyefr M M#fllf ^ CD ^ 7"^- 'h* *Jffl btM 

III. ; <b W ( 1 1 -a) g; tzteit tety ( Il-b) (D ^jg- 

±1311. T ^ ft ^ K S ± IB 1 1 . © £ ^ ^ * li T * b T 
Jf £ft & ffl!&v :: :^ * fe^iteie, 



WO 00/44886 



PCT/JPOO/00472 



m btzmm* kfmxn t uxm v^, it&m i-h-iijiit^ki i-b) 

^Tk^to^^^^^ufe, ^ 7jc & W * ^ ft -a $5 (i i-a ) tfeii-fbA 

(I I-b) ££$s M*t £ * v M fcftmfc* fr<bfc &m ( I I-a) ttcti 
4t&$ii I i-b") £ Sfclfc 5 £ £ (3 £ K) s tkiZMfc £ #J ( 1 1 -b ) 

mmmcDm&^ftmmsmMMjs x mmm m ® commit m m # $>if 

(i-a) '.*.fc'ttft^«9 (I-b) ^^{b^i (Il-a) : ^^M:<b^^i 
(Il-b) ^0^&£&t± N (a) jjfflfiS § S ^ & 5, itp b £t) : 

( i -a) * £ tt.ft^ii ( i-b) % mm -r s %m^($) %m $izfc&yi ( i- a ) 

T$-£**. lfev;i|^«bt^n^iisfe r Mi (i-aj tfe 

tt^i (l-b) ; : t 

: -fb ^ w ( i -a) ztz & it (r-b) *mm*t%mtz%M*< l zmnt 

zm&<<fc&M (i-a) ^fcii{b^#( I-b) Ji^ife 1 ml^ ^ b 0. l~10mg; 
( I-a) tttfi£-tr ( I-b) fcizk £ £ & ;* ?;i/77i/a-^ • ■'•i^ ? 

b) izTjcte^ft* Wffl $ -fr 5 *m VVS f £v ffl ^mmm^m^ 

^mmmm^itm^K x x> g&.s.. m*.^ ifit ut>fe©^# 

t < (iajiarfe(i^n^©^S^^ffl^s^^tts^gimM^<b^r 
^ (I-a) £ fcfcHb-£$) ( I-b) 1 mg fc.fc D 5~1000mg, b < fcfciO 
~400mg^ip-r ; So fcizictti&ft: #20~ 50°C "e fr * 5 . £ $. U < s 
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£ itJfJtfSe^'C «t t> ' ii"«2-150fifH,»S b < &6~120l$ 

■*te«Efcfcbtti\ »J V^iRI*^ HEPES(N-2t HP^ri>x^;i/ 
£^7^>-N-x*>;ui/*>&) Igiritt,' h U * [ b 'U*.(t pD>«> 
* ) t * * > ]$ffi'&flrtt^0«iir *3&» ft fcf e> : n 5 oSjsS £ Pig 

u * #n t:- mmmm * « b *c % j: v\« tua, 

®"S-&i*B\ 09*Ji{b-&ft (I-b) fcffl^S S: b < # v> 
4b&%) (i-a) (i-b) .**tt«E^fc«lidr*»^;-'fb-a'-: 

•*J (I-a)- (I-b) ^^^t-Si^©T*rS7ktt^ft(3'fb^r 

m (I-a) tfc&fb^rtl (I-b) zKt4^<*:«iPt-5o £jfc'* 

Pig b&ttftK, SWt-SSzktt^frfcWIISiKSiSM-UT"* . ±v>«* 

So , 

'flsiM& (I-b) . :feJ:tMt-&«j ( I I-b) fcfFfflfcfl^-f 3.5* h yom 
.TOi!), §ICM (I-a) £ J;tHbi^ (Il-a) (z^n^n 
k&+ZZ.£1fi71S't*Zo Stcs (I-a) £.fctMb^tl (Il-a) fct 

TIBtc^J^-rs^^ h xa^^Ci ^ g.JBfcrti£#j (I-b) 

5* h>'on^iSJ:'b.Tt±s'ft^«l (I-b) (Il-b) 
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T U i: Uli, U- S A > Tjc^fb * A , 7>f^ 

tf&tf £ft5 0 :: ; -='V '■• ; ^ • ^ ;' : 

3 * h >04^^t ltli; (I-a) ^fc{±<b^tl (I I-a) 

(I-a) £fcfcMb-£tJ ( I I-a)i: £f # ? 3 CD & £ i£ i, ^ & S CD tf; 

> s x * * 4 # & o & & t t x a ; 5 * > wb£/fi& tf ft 

bx *K-*»£j5&g&.te5? h WbJ^C0f£/B£#&£&^ & CD & &«- N \ 
£cd J; -5 & * co t* 4 m H 51 i: 'slisi fc : 'l3"T i±> 00 X t£, : h 

|7;i/tPffiiv# h > x >^#fc tf£ ft s oRfcm&tk- 

'i *U i V ^> ^0 1 00 *C 36* ig?- ^ = 0 < v 20--80 o C^^C$?^ 
'' ; ''Kfc*ftfr'&©fc£r® ( I I-a) * fc fc*fc£$3 ( I I-b) ©ig&fciu M 

fcib*V#. Si'. 

■ .. *H^B^:fc «fc tin btlZitS® ( I I-a) * fc'fcto^* (I I-b) CDSlfe ; 
•$fett$£S£fci±J>-£* (H-a) *£tf/*fcfc£fls-&%. ( I I-b) %m 

u $ t- & tit? s^rncDfi m-c *> M vvs-sl- t^-e§ 

h y^7>r -(HPLC)^CD#&#&tf £ft3 0 
: ^^ij(i^VAt> <b£$) (I-a) > ( I I-a) 43 i 

xtfopm ( n-b) <d$ izu, m&m&ftm<bzftn&&&&& u# s * 
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ib£$> (!-a) bbtlt {bG®(Ul-z)&&£ b<v <b£t)(V-a)# 
te^tl (I-b) t Utlis fbi%pni-b)W£ U<\ <fb£tl(V-b)# : 

J: it < <b^%(vi i-b) # $ vv^o 

(H-a) i.i. UTHU fb^tl(IV-a)^»i b<, <b^(VI-a) 

;<b^tj ( I i-b),fcbxiis fb£tl( IV-b) Ji< N fb£W(VI-b) 
jP.U)*?!; b < v te£^(VHI-b)#^(c*?3; bV 0 

~6b7j0^ rb.-;'.0!li-tfix.^;u.v x*;k ro t;!/, w V7*d£;k 

^;is 2,2,4- £iv 

; an p y >\ b K D s r * / < . 7;jJ--;i/f # <fe £ ft * ' ; 

•v .- SMt u fcrui: iifc &JI i o t l ~ 3 © 

A P : y> N . t : Kd **/ n t 5. / „ * ;k t ;m * */ $ iMtf <?ft-5o 

,.fc«60i 1 (VH-a) &'1t&<b&m\(m^)- fr&kpte (VIII 
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■ : ; -a) ^fcwt^m ( vi ii-%f%&f&f- 5 see^n- 

SPNAO^ 

'^tl (Vll-b) ( ^ v#SO lOOmgfc 9. 5 ml© * * y -)]y \z®M b 
^£ ft jtt & & @ b J38 J.* > zk 5 ml » ^ i§ $ b 1 mol/ 1J& m® 

o,imi?vmfamm& ix % £ (3 jfr-r. ^ ;^i4v 9mi ^jjp * § c t 

fiM0&^Omg/ml®fc£tl (VH-a) [^*R^^ K I) £ AT-fc 5"fb£ 
tJ]£lQml|#fc 0 

• Baci llus subtil is Marburgl68& ( ATCC15563&) i 1.8 M> iQml 

v : ji^J: Milli#l>^Ml) N A£ • siMbko 

iE«-^ 3 * £ t>*4 , pH^J#-t 5 43 <fc 6 v IE?U## 7 £ it 8 , BE 
«-^9 1 0 . J2*U#-i§ 1 1* J: 1 2, BB5y#^ 1 3££t>* 1 

^i^DNAtiii: lt v CI ft £ 7?H' ^ - ii v TaKaRa LAMPCRT ' 
IVI K it Ve r . 2 ( i M k M ) v Expand T M High-F ide i i ty PCR System ( H 
• A^t^) ^ fettfaq DNA polymerase (Boelionger 

Itfj^ffl^xDN A Thermal Cycler x;U - y > n> #$0 

P C R fiv : 2kbJ^TOD N A m^WdA'C^ 30#^ v 55°Ci?30#, 72'C 
T-2^^^ e> ^ 5SJ!&xa^l^'l' £;Vfc UT\ 2kb£ja;;L £p N AJBt# 
fti 98°C T 20# IS, 68°C T 3# PS £ & 3 £ Jfo Ig £ 1 ^ £ ;i/ h b t > 30 

: < t> )lfi o^gfe, 72 0 C^7^MjE&^#^m#t /eft o fc 0 ; 

■ ; J- ; P CRCi t)tf ftfep N A »r fr© a > IE #J # 3 i: 4 © r ^ 4 
v-©I*^b ^ T* ii la £ft D N AmK (bibift &ftfPB# 
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^IBSftfcDNASrMcypAfcfc^ 

Sma I T% MB flj # ^ 7 £ 8 O 7" 3 ^ v - <D U & t> i* if M £ ft fe D N A Br 
(cypXaHs^i) tt^Rg*S|iaI.J:'$5|IS#*SallT? N E8l#^9"i: 
1 0©7"7^ v-©m^t)^-tii^^nfcD NAKrtfCpksSitfc^ 

^) i±mmmm^utmmmm^ix', m^m^i 1 2©r^^ 

^-■^ffi*^t)*T?Ji(a*nfeDNA»ffr (yetoai^^) fei&JRBgr 
mxbal i: ftJ 1KB* * Bgl I I7f, pj#fl3i:14©.77^7-©l*^fc 
;*T?ii«*nfePNA»ffr (yj:iBigfe^##) &ffl|KBi*Xbai tmm&. 
mSmaltx 1881*^1 5 £ 16 (yrhJii£^#) © 7" > -f ^-(DU^ 

#ft&;c^ 

filif MID N A »r £ m*# b o ; 

^>*. r -rV;< => b*pucii9 (^MjittM) *s mmmms*u%&v : 
zcourmit^ t x u jim^famzn^ saii-EcoRiM 

pUC119»fM-^m^bfeo IrI^{3^^^-7--7X ^ h*pUC119£, fflJRBBIfg 
Sail £ J; tf Sinai t ?i ft & , 7 U u - X 7 ;b * M & lb * fir V V N Sal I - Sma I 

PSTV28 ( $1 iftlS ) $«IIK&3XbaI£ £VSiaI-C«ft«, 7iiu - 
.'^y^Saa»4ff V.\v XtoI-^I^3pSTV28»f#£&#bfco Httfc: 
^.^^-T-^^ ^ KPSTV28S, ft!liB'»3RXbaI-fe«ttyBtMHI-gjgft^ % - y 
#D — 7s>7*;i/m^^i&^fTtX ^I-BamHI^SpSTV28BfM-^^ bfeo 
±ffl^M*n'feEcoRI-MIfflSDNA»ffr(ffijy#^3 £ 4©7*^ 
/fv-©^^fet)tTP CRJiB) &SalI-EcoRIjMpUC119»ffr^ 
Xbal-SmalMD N Agftfr (E5!l#^5 £ 6©77^fY-0TObt 
-?P CRif fg) (AXbaI-SmaIMgpSTV28if^ t. Smal-Sall^SD N A»r 
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| ft >;C IS #J # W 7£ 8 cd ^ ^ -Y v -' © m. H %h PCR if g ) a Sail - 
: SmaI^apUC119»fM-^N EcoRI-Sall^LgD N AjfM- (gE^J#-§9 i: 1 0 
i v-©i^t>%T- P C R i§ AS ) & Sal I -EcoR i ^SpUC 1 1 9 $r Jf 
■ , Xbal-Bgll ifaSD N A Jrtf ( S2?U« 1 1 i: 12© r^y-offi 
^ifefefCP CRigfg) jiXbal-BamHI® apSTV28»rM- £ . Xbal-Smal^Q. 
§D NA»r#(i2«€ l 3 1.4©77Y7-0|l^^fcfi-P CR 
m^) it^l-^mmpm2Sm^t, Xbal-SmalMDNAirM- (@H?U 
tf l 5 tl ; B©^ V-Ol^^fcttPCRii) fcfcXbal-Smal 
MpSTV28^M" t Z tiZnmG U & , -;i/ifeJ8£m* N £ ti 

IIIiPfA ftffl'l^ E. coli (Mftffi £ DIA) DH5a^^m^ 

UTfflW5*i-^(±7' > fc?i/ U > 10 Ong/m l^"a tf L B [ 1 n 
• ? h ^7 h > (f -f7i|tl^) lOg, >.>f ^Ii^> 7 * h 
(x <7 bttii) 5gy NaC15g§^^ 1 mol/1 NaOHtiTpHT^tJigv ^ 

i . 5^ ;5& 5 it a t mm ]%m iz s p stv28^ * * * - r x t k a b : 

?BEtem^©=3 p ^i-^^fi^JR T 7, > £ U > 10bixg/ml^ tt* 
: n 7^ 7 i - Jl/25ng/ini^^if L B I^lgi [ 1 L*lz^>7 V h U 

> ; ( T 7 3tSPl 0 g, h -i -X h k * 7s > V ? h ( %W 

7 s^SK ) 5g; NaC 1 5g£## N 1 mo 1 / 1 NaOH tz T pH7 . 4 {3 M £ ] 1 Om I £ : 
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J7#8t Lfc 7*7 7s ^ F l>T ffiM%~M^^t&2&W!,M 

£ b fcfe Uts mr^Z* b* $ ^UEMcDB N Amft&ffiXZtiT^ 
S £ ^fiip £ ft o EcoRI-Sal IMS D N ASt^ 3'i: 4 CD 7* 

--CD ifebttPC R ig'fi ) £ Sall-EcoR IMpUCll 9m ft & jft 
WtXWofi tz H £ pUb id I s Xbal - Sla I flL g D N Am ft. ( lB#j 

5 i: 6 © 7" -7 "7 - H ft fe # P C RJi.fi ) iiXbal-Smal^g 
pSTV28®rfr£»^LTf#e>ftfc 7*77 F fcpScypAs Smal-Sal IfllgD 
NAKrtt -(E#l#;t7 t 8 ©77 Y-ffiI^$tot7? P C Rii) t 
SalI-SmaIMpUC119gf>t ZMffi U T #. £ ft 7*7 7s ^ H £ pUcypX, ; 
EcoRI-SallMSD N ABrM'(iB? | J#-^ 9 i: 1 0 <D7? 4 v-CDMfr&ti 
T* P C Rii fi) i; Sail -EcoR I#l S pUC 1 19 mft% mk b t # 6ft tz 7f \ 
7s \ F£pUpksS N Xbal-Bgll I%LS D N A Bf ft (IBffJ## 1 1 "2: 1 2 © 7° 
7 <v-®M^&to-£T- P C RiilH) tXbaI-BamHIMapSTV28BfM-^^ 
t£ U^^ in^ T-^k : ^ K£pSyetO, Xbal-SmalflLSD N A m.ft (BJ8J 

1 3 i: 1 4 O7^;^T-0 P C Rii fi Xbal-Smal 
m#pSTV28iTM- ^a : lSS Ut # titz 75 %X K ^pSyjiB, Xbal-Smal^ 
SDN A»r^(|B^J#f- 15% 1 6CD7 , 7'fY-©l^febt?ePCR 
iffi) ^XbaI-SmaIMSpSTV28if>T-^g^ UTf# £ ft 7*-7 7s ^ F £ 
; ; pSy rhJ fc> ft 'Jp'H:* & U b - 

. Z.*> [jXnzntz?? 7s* K 1" 5 *J® 1 DH5cu pUC 11 9 % fcfcfc ; 
pSTV28£ f # 1~ 5 ftDH5a« £ V 7 7 7s ^ h* ■.*#fefcV>*»MDH$a 

&&h?tijj Bmfai&Mm ( * £ 7* 7 7s ^ h* cd t- 5 ^ »p?t 

fc^CMffi'-f ZMffl * MM) iz mm b28°C T- h a U oj'd ' 

©i£il$0.5ml£7>:3-7s 1 %s CaC0 3 l %^^tr L BMi*:iim (^^J 

»i4&£ : p'c*jj&t § ngy ^jp){c*ia u28°ct- i2b#f« ^ a V 

tzo zti%mfaVn\%7i'Z h^u-7* (^i/Ts hftSO £A*i N 
3 -7s £• fc^b^tj(VI I-a)(R l ^7- h U A ©fls^fc )S 
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ft#S?t& 1 %^ ^ r>100mg/l(3 ^ 5 jt ^ (SSRitl U 28°C#24B#iiaiS£ -5 

C3 ^ * CD 3- ^ >li = ^ ijp ^. <t < tS o C o ^ ^ ^; ^l?® ^ f3 

- (3 T &@ U fc o #J£fit) &«*0ffli3IS±iS® 1/5*0 * >" y IZ® 
M V\ HPLC##f [*7 A ; Inertsil 0DS-2(5jim; 4x250mm/ 

x^T.^fcU), ; 60°Cs M ; 7f K&h U ;i/ : zK : U 

># = 55 : 45 : 0.05. MM : 0.9ml/#\ : 237nm]£fr& Vv, <b 

(Vill-a) (^tfE 1 ^ K U ^AT-feS-fb-^tj) <DtfcfcB> 

ntt-ofec ie«** i t^f. . . 





ikS® (VIII- 


a) (mg/1) 


• , . &U 


■ o 




PUC119 


o 




. pSTV28 


.' 0 




;: -;;;>V ; j[)tJbior ; - .''' : v : ; 


o 




pScypA - 


• 0 




pUcypX 


' 0 




pUpksS 


'; o 




pSyetO 


0 




pSyjiB 


0.6 




■. pSyrhJ 


. 0 ' 





IB^«% i^ cfeifc^l 8 s ffi?iJ#-t 1 9 £<fcT>* 2 0 , iH5U#-t 2 1 £ 
£ tf 2 2 s SB9iJ#-t 2 3 is £ 2 4 , ffi£y#-# 2 5 £ «fc 2 6 , K?!J# 
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4 2 7:&£V<2 8 ,m$m% 2 9 3 0 CD ft S IB fl] CD £ W "t 

3 -fe ^ * 7*^ V - j; T >ft>^77^7-SDNA ^j*.*! * 

TaKaRa LA-PGRT M Kit Ver.2($MM«:M)> Expand T M 
High-Fidel ity PCR System^- »; >#- • v WW AftgSl &Taq 
DNA polymerase (Boelinnger#®0 ^MlK D N AThermal Cycler (7^ 
-*X*)l^--Z/*/*yft§i)-Z P C R^ff ofco 

P C R {±> 2kbWT© D.N AIfr tt94°C.T?30S>|g % 55°CT30^ X 72°C > ■ 

fcfcQS-Ct^OS^ 68°C-?3#f»ft ftf^^lg *ltf>f UT^ 30 

P C R; £ ^ 13 ^ « ^ n D N A if A* © ^ ^ @E #J # ^ 1 7 i: 18 © 7* i 
f 4 0«i^^t) tmU£ ntz DN AErtf (biblii£^£ ) Ufi; : 

v Mil ijt spei k famm m im i -e. iew^i 9^2 007*7^ v-©ii 

K *£fcij t *i D N A WtM" ( cypAit ^W) &f J ISP^Sfiel 
tffllS^^BamHI-e, SB^J#^2 1 t2 2 ©79 f T^oi^^-t)^ 
m^Ztitz D N A»tMt (cypXjtfe^^W) (±$IJ PgSI^ S£el Mi'JISgm 
: NruI1? >gE>J #-t 2 3 £ 2" 4 CD 7* v/if v - CD M m £ ft D 

>' n am^ (pksSjt^ ) $ij Sp_ei t ummmumi^ : mn 

2 5 £2 6 O 7* '5 --f V-<Dmfr&t>#-emU£tltz'D NAifr 
(yetOjt^^^) "ttffij Eai jfc Spe 1 ^] 1^ gjf BamHI T% - IBflJ g ^ 2 7 
£ 2 8 ©7* f i*m±$M.fo€it> i* X J# flg £ft fe D NA|fr( yjiBitfc^ 
(A f|ij PM f Sp e I h $ij ^ ;^ B amH 1 T- ; IS?!J#^ 2 9 £ 3 0 (yrhJ 

& W BR & m BamHI t- ^ ft * ft f fb l> 6 ■ : >; 
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*fi.#.-y>5Z i KpWH1520 ( MoB iTecft m .flftlSB* ft Sp_£l # * 
BamHIT-#Hb& N T #iP -%>f )V fckfclfr&fi V-V v Spel-B amfl I flt M ■ / 

pWHi52o»fjt^ER^ ufco mm^^^-y^ x X. Kprai520£, fi«gr 

ft Sp_e 1 £ <fc tKNruI T* ft & , T # P ^;i/S^^il^m^ N Sj^I^I " : 

± 13 tmm 2 titz S£e I -BamH I #l M D N Air it ( @B^U T 7 1 8 > 
1 9 t 2 0, 2 3 i: 2 4v 2 5 t 2 6, 2 7 t 2 8, £<fctf2 9 t 3 0 
© >T ^ -T: ^ © ||^^ t)t t*P C Riftl) fcfcSpel -BamHl AL H pWF i 520 

fcx Spel-NruI^^D N A »ftf* (IE?iJ#^ 2 1^22 © 7*7^ v-© 
i^^afe P C RJftg) tt,SpeI-NruI&gpWF1520»rJfr £ , ft ^ftlg 

, Mm®kXti.T) n aiii^ v-e. co i i ( mzmz x> MX) rn^m^nm 

^^^A^nT^S^^^ = h'T-^SCi i:^{t^Lfcoffi?>J#^ 1 7 £ 
1 8 © r 5 ^ v - © m ^ ^> t) # T* P C R ii # U D N A »r ^ p W H 1 5 2 0 
'■ • UT#^;nfe^ v K ^pWbioIviB^m^ 19 i: 2 0 © 7"^^ • 

v-©^& P C kmm U D N A Bft/t £ pWH1520fc »». UTf# 

e>n^ 7"^^ ^ h ^pWcypAvia?y#^ 2 1 1 2 2 © 7* ^ >f v - © & 

fc*T? PCR iffc fc D N A m : K #pWH152'de UT if)tlfc77X 
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^ >T£pWcypX N ffi?iJ#^2 3 t24<D75j'?-<Dmfr&t>-&XP C R 
«Kfil>fepNAtf#& pWH 1 520 iz M 1$L X&Ztitz 7? 7 ^ KfcpWpksS, 

m&m^ 2 5 1 2 6 <b7^^^^m^i^^^f C Rmu ux. d n 

A W -fc pWHl 520 K » *§' b T n !7* ^ X * K : £ pWy etO^ 12 J»J 2 
7 £: 2 8 075 4 P CRliiUfcDNAifr ^ 

pWH1520(z jl^ bTf# 7.7 X t K fcpWyjiB, K^yS -^ 2 9 t 3 0 
7*7 |7-Offl» P C Rid Ife D N AfH-|PlH1520tI : 
&Lxm%titz 75 Xa K £pWyrhJ£^*i^ftffr£ b fc„ ' 
: Z.O\,xm<otltz7 : 7 7.5. mk-tf'*'? &-75X* h*pWH1520£ 
S. chiang and O.cohentS.chang and S.N.cohen : Mob Gen. Genet. , 168, 
111 (1979) ] £ (P 7j £ % o T Bac i 1 lus subt i 1 is ATCC33712#; iz MX 
; bfec ; ' : :: : ; ' ■•" : ' .'; " "/■. •;' ; - : ..- ■ . ' 

BR;*>> AtCC33712#f 5ml©Pentgife (Difco Antibiotic medium No. 3 
1 . 75g%>!K 100ml C ®ffi Cm- VZU- 7 MB b cp ) #X o fc*t£ 
iitiit<: 37°CT--BfemM^«bfco &CPen£ifci00mltfXofc 
: 300mi=£i 7 v X afc^igfl feSm^fittMb x 37^31$ flfe* : : : 

T«5000rpm, 10ftr&m>i>frML. S^^M^Wco ±f ^^fc^>- 
4. 5mibSMMP[ ><2 SMMP^V a Jjf f34. 2g v 7> << >M 0.464gv: J^/fb^ ^ y : 
* *>'<7 A • 0,813g^7KCto l>*Kfc t ' h 'J £ A 1? pH6 . 5£.f| 

ggL 100m 1 i: ttt-h * U bfc &©) t x 4 PenJ£iS 

(Difco Antibiotic medium No. 3 7g£2kl00mlf3?gfl¥ U >t— Y 2 V - 
: ; bfcfc©) <£f *^^#l];{i:!i^,b > V ; y A^^t 0 V#- A . ; 

( Xi) 1 Omg $ 0 . 5m 1 © SMMP £ mM2 #\ # T ? 4 7 0 . 45|im 
© ^ ^Ir?^ M#b & © 1 £ 0 . 5 m 1 ill X , 37°C 

t«9> o < ■ D T .21$ Mil b fe oMMW. X 90% Et± O M # 7 Dh7 ? X 

h <b b X V v 3 i 'fc £ mm b ^ x : 3000rpms 20#fS>g/|>#gi1- £ d t X 
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5ml«DSMMP(3||^^ b k o W 3000rpni; 20# fg'& to # JB IT 7 D h7"v 
7> h£Stov SMMP 2mlfc!8l» bt\ llgj^O^l© 7*n h 7*7 * b 

0.5ml bfc ? m^UTl- <-£40%* l> x> U ^^;b3 

[#iJ^L/>^3 -;U6000 ( ± A7-fr X * ) 40g£ X 2 SMMPfcjgfr 

U Tk^lQOmltS l^fe^s u-ymmLtz^<D]i.5m\^m^^ 

<«r tfco %U^2frffl]&m&. 5ml<DSMMP£Jn;tT*i-& U 3000rpnu 

2Qftmj&fofrm^ tco ±m*m^tz'&, a:iufe7-D kt--? * h t imi 

CD SMMP %M?L XM ffi b x 30°C 3B# ffl < b 16 S bfco SMMPT 

■ftiRu^s?; -'-3K.3W (t 1 h '5%' ? ij >©m^v lo^/mm&s i £|ian 

: ^.fc) ©AofeDM3t§flfe[;^ hTX-irJ 7^i%.W.) 80g/L£45mU . 

* +f ^ V R ■ 50g/L£ 50ml v 3 >\£ h U ^ A * 67jcf0#> 338g/L pH7.3 
£250mk U >^M& ( U l) 

# 1) £ A 15g/L) £50mK 100g/L£25mh Sftvy^ J/^ 
A • 67kln^l 203g/L^10mK 100g/L^25mK ^H^h^ — 

, b U 0.45^® ^ 0 * 7* 7 < 7 V i 

- jS i l «7 7" S > 20mg/ml £ 3 :5m\m?Ltz 4) <D ] ; 

^ b "fe 637-c-e i^2B w%tf-r 5 ^ t -zmmmmmzmz z twzztzo 

/ uC^tttJ: K# 7* ^ 7v £ K £ £ t£B. subtil is ATCC3371 2& 
11 &nfc^3Rl6ft#£ «fcV7^;* * h'^iAUT ^&^ATCC337124* 

6 ^ft/en l b «##ifc api( 7 ? f t ,i« t s 1 1 tit > ^ ^ 

7 U >10mg/l^#iP) (3 « B.'p 30 6 C -£241$ ffl U t 5 kg b tz o Z<Dt%m 
1 .25 ml ^ TB*£ tfe [ 9 K h t> 7* h > (^73 #10 :1,45k A* b 4 

■ 7, h od b ^ £ >( f -f 7 a^t SI )2 . 45UH 2 P0 4 0.231%. K 2 HP0 4 1.251L 
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No. 60. 540S( htSO£#U$S b fc50%**D-* «ft £40nl 

£ » b; £ £ fc;3i$iBM#*l b fc&s ^JS^J l < vi r- i 

a) ( R h )) ^ A -e & 3 ft#B0 #0. 2 mg/mlfc: 

f n^ft<D§U$^£M U £ £ £ 16RtP^ 30^ T^Si b T £ fr & o , 

fc = ' / . . : : -v / 

S JiS «l T ^ x 5£ 1^ ^ T- pH3 . 5 {3 H S t o d©M^0.5ml(z^ 

mx^^lml^jp^v 18#IMM b fee 3000rp* :5#ffl0»to.. 

: i/^u-^-t-iii^tfci, mm*** ^ -jio.smiiz mm l 

t SIS ff & o feoMi^t2t^ 1"o 
312 

7*7 X X Y <b^rt) (VHI-a) (mg/1) V : 



&b : 


; 0.5 " 


PWH1520 


0.5 


pWbiol 


0.5 


pWcypA 


0.5 


; pWcypX : 


0>5 


pWpksS 


0.5 


pWyetO f 


• 0*5 


pWyjiB 


' 24.6 


pWyrhJ 


0.5 
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3U 2<Dffi%£ D> yjiB'fcfK^.Cfc^fc (Vll-a) 
(VIM)) tiZ fc&fy (Vlil-a) £fcttfc£tJ (Vlll-b); S^fifef s 

v ^*\±!3|H?J#^ 2 7 t 2 8 0 ^-Oll^fe t>-&f P CRif 
li t D N ; A £ (± V: 2 l3«CD^iiB^J J tlT^ !) , ^ 

Ji^:@E|y e ju# : §Ai tattoo s y &ge$i $ « -r s m a ^ ? - 
h t a jkmmw p$ &hx v tz o. .... 

^5fc0»J 3 Bacillus megaterium£ fc&t + 5 y j i B 31 ^ <D & ^ & tf 
*bi^W(VIII-a)©£jg 

^JS0>J2T"{«U fcpWy j iB^HM 2 £ IB* Ufett^l©^E£'» 
■Sc £ Bac i 1 lus megaterium(MoBiTecft|!i ) & «fc ^Bacillus 

sp. FERM BP-6030t ^A bfeo 

Iffellviifb; $Lf& b fe (VI II -a) £ M£ b L« «. 



313 



(Vlll-a) (mg/1) 



B. megaterium 



FERM BP-6030 



pWyjiB 
PWyjiB 



2.0 
27.2 

4.5 
30.3 



4 n V %mnnxfc-& ! ® (VIII- a) 51a 
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: p«j l t- u tc y j imfcf* 3 y +i?'»*«t < -sea..* 

^Sfe^s"ieW#-t 3 iv 3 2, ;|3\ 3 4> 3 5, 3 6, 3:7; 3 8^ 



NM522#* £ n m fcm -o x miU b fco : - : ; 

2 ©±&MI£5!J £W f 2> D NA77 v-£u Taq DNA polymerase (^g 
i§#®0 S'ffl DNA Thermal Cycler 480 — * y^l/V — > 
#») T*P CR^ff ofco " " : ■ ; v{ 

: : P CR& 96°C^ 30#^; 5 0°C T- 45# v 72°C T- 3# fia * -5 SJ&X 

P C Rfc J; Dif4S£*lfcD N A ^ Sail ^BamHIt #Hb b fcgU 7 
^ ^D-^^i/^^ilj^^VN, i&1.2kb© D NAIIt^tSCt o ti 
M U Sail-BamHI^a D N A |ff#-£Sm bfco 
±HBT*f# h tite r? 7s %■ H pRM69 D N A £ , $Jfiggri%SalI fciamHl 
b fc& s > #ri -X tf^m^Mj^fr VS.. $6kb© D N Af M-|: V. : 

f^tzftoTiisau Mi-l^Hi^apRrio9»f >f ^ mt# b & 0 

:, ± IB ^&i#£nfcSalI -BamHI^S D N A HJt ft 2: Sail -BamM 3 
pRll09ir^m^b^^.7 <i a >S/fc£fif? £ b ; 
^DNAlim^bfeo • 
gfcft&Attfi N A ^ffi^VE.coii DH5a (^^fe j: b ^A) frftflT 

30°CT? 1 BP^tg«lbT^®tem^^9lf#bfco 




K <si ^ j(iCS29 9P < 1^1 1 043 7 ) Sse8387 1 ^BamH 1^(5 X U 
.tt7?&X KPRI109 D N AS, 3 ©7^ X ^ >* TeT&ff b fcE.coli 
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% ^ KD NASiSiiUt, i?yst3 3, 3 4, 3 5s 3 6/ 3 7 © 

DyeTerminatpp Cycle Sequencing Kit ( T 7!^vf ; K/t-f Aft S£ j; 

W373A >>^>r >t^ (7^'f tv^^^ Xf 'A|£i) V\TV: 
«iA£ftfc D N A»t)t0lSiE5!jS^^ U|2?!J#-if 4 10) 
: pRI 1 09 g> Sa 1 I-BamHIffi Pi jf A3 ft X ^ 3 7*7 X * K ^pRIyjiBi: ^ 

& % n - K-r & ma sa^u # # * n -c v> & 0 

MMffl 1 T- f# £ ft fc Bacillus subtil is Marburgl68W ( ATCC1 556 3& ) 
O^iftD N A £ UvIB?!i#^3 8 3 9 O^iB?!! £ ;W f 5 

D N A 7"^ A LA-Taq DNA polymerase ( ^MftlO V>; 

DNA Thermal Cycler 480 (rt — *r> x.)\,-?—V -Yrt^ftU) tP C R $ 
fro fco 

P C R {*96°C-C-30#^, 55'C^30#F^ 72°CXZ^tP hteZBLJ&T. 
m*l V J UT 30-9- -f i7)l?rr> tc'&, 72°CX7fimBjJfc £ # 53i 

P C R; tii p mm ^ titz D N ABrJt pT7Blue 0 »X ) ; 

^;#bfeo ■ • 

^ WLMmZftD N A£mv%coli DH5ct Js t) JgX) 

$ otiI$sjliv. 7> £ ^ )) >\ 00^g/ml:& LB*^Jg% (i 
U 30'Ct bT^ftfc&#:£&f# bfeo 

* ^ k D NAit & tc & v »j mmm xwm u t is^ «j© 

D iST A^TM-^Jf A^ftt V> 577 7. ^ K 5 Z t U pTSYN2- 

72£:t$r£Ufco 
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PTSYN2-72 D N AfcXhoIfc BaiHi-CfEft b tz'&s TXv-Z 
fam%ti\Srffi 1 . 2kbCDD N AM SktZfeiXMB. U XhoI-BamH I 

7 ? ;* PRI109 D : N A £ ; fi IS Sal I fcBamHIT* fftb fcis ^ 
# P - m^^Sjj S ff JRj 6kb© D N. A if # 4 W & "t fife o X ttf 11 
U Sa 1 i'-Ba«H I A gpR 1 jf09»f Jf 8t?# L tzo 

dbg3 tl s Xho I -BamH IMS D N A fff M~ Sa l I -BamHIflfl. M 

pRI109»r)t£®^bfc&V7 W a >M/&£fr5 £ £ K i 9 ffl'ift*. 

^m^PN A^fflv>v E.coli DH5a (m&ft*t.fc DJ§A) fcfim 
'fcift-o -t ^M;tei« > fti~ 1/ >20ng/ml^^tfLB«^^m^ ^ U 

^BSlig&tt <fc O S o T > 5 * ^ ** # US b fc o ' &.£ b it 7 ? 

^ ^> d:n a tvx. mmm^ 33 N 3 4> 3 5 S $ 6; 37© 
^sie>y ^#-r s d n a nettr^ 4 1 it « v\ 

DyeTermihator Cycle Sequencing Kit ( 7 7? W F >T-f ^ * A # M ) 
& Tf 373A >- -b" - ( 77? -f- K A -T y-A*t») £ v v 

* ^x^nfc d n a if M- ©i£Sia?'j & u ib^*-^ 4 3cdr5u#- 

pR 1 109 CD Sal I-BamH I fig ftffl fc#A<* ft^t ;l> . K £pSYN2-72i: 

^^Ifeo " • " ••" ; v ";■■.;'■>;" 

: ; • ia^J## 4 3 13;M<b«Sia?!J * lz tt N 1B?!J : ## i IB«0T ^ y 

$ w t s $ a - >* -r s ikE^j #^ ■ * tit i> fco ^ 
mmm zxmztifc^yjVi dna %mm £ u mmg^ s 3 

9 <pi&&m?} t 5 D; N A 7 ^ A T - h > Z-Taq DNA polymerase 
Miltt) %fflVV DNA Thermal Cycler 480 v7f ; 

P CRt±98°C f 20# ^ N 55°C;:-e 20# 72°e X 30# ^ & 
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P CRfc &*)Mm$tltzT>N AM it £XhoI t BamHIT* b tz'&, 7 

•n d Vfrm^vtrnz'tf^. m 1 . 2kb© d n a »? & mz #e ^xm 

mv\ XhoI-BamHI^igD NA»fM-&m^Ufe 0 

KPRI109 D NA £; y ,-MR^JR:SalI tBamHm^b b fcgU 7 

l> Sail -BamHIjMpRI 1 0 9fr bfco 

m ± IB -g & ffj* ft 1z Xho I -BamHIflt ID N AffrH" £ Sail- BamH I m M 
pRI109»f M- & Up b tz% =y 4 >f -*s a >M/&£fr? d £: t i Dlii^ 
#DNA£Ifc&bfco 
fM&iL&D N A^mW l.coli DH5a (3fU¥fc5*t J: t)lX)^fS ■ 

30°CT- l BS^iltllS^ft^^bfeo 

> ^ H D NA bTs ffi>J#f 3 3 \ 3 4, 3 5\ 3 6 N 3 7 © 
DyeTerminator Cycle Sequencing Kit (77° 7 < F'rt <i Xi/Xrh # $g ) 

jp xiti:fcD N a mft<Di&&mw b x bb#j#-*§ 4 4 ibh© ££i 

ft] pR 1 1 0 9 ff> Sal I -BamH I gl^ ffi SP A £ ft T l> 5 7° v * = K£pSYN2- 

K?y#-5§ 4 4|Bto^fiiE?!i * 't: & vK?y#^ 4 5 hb* © >7- x /mm 

mm® 5 ; v C /glutami cum" ATCC 1 3032£fc^ g> 7* 7 X ^ h*^A£ tSMfctt, f 

ATCCliQ32^S8mi0 7'^ 3 [^MTW 3 (^^M^X^ 

tt'S) 20g/K Bacto Yeast Extract ( D i f co*i M ) 5g/ 1 ] # A o t£ 
®m £ it M b > 20'CX -RSil^iLfeofttN 7V 3 >i£ifc25()ml 
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a @ u 3o°c t- 4^ mmt^ i$m u o n^ntz ^>t^m^n 

V>®^t«^feo ±?i£l&V>fc^;(Kft Ufc30ml<DEPB [250mmol/l : 
Sucrose 153G(v/v) glycerol] KM U i'^'teVrM'ffiWfrSttiR' : 

• 2mlOEPB(3;ii*:^#t fe d ft %n fcMfaM®m&\ 0.5101^^- : ; 

fc.JB'R S'ftftft M 0 . lml£zk±T'M?b ^ 43. 5°C T* 10# 
^^Lfei,;7KiAibt 0 ft 2 ng©pRI109 D N -A^^tf*** 2 
r fil^ WiM U ^fezK ft IfcE.coli GenePu 1 ser ^ri^ y h ( B ioRad 

#M) utieiiePulser ( Broladftii) ;* ffl V fc*^#?Li£ T v25iiFy 
200 1.5kV©£#f fftftfcD N A&'f A Ufc'i -iSsJLftV. < £g 
^lmi©y 3 y«tti)SAo 15ml#^ X h f - a - 7*£ if£ 

1#^nfcJg«S3,500rpm, 10^P^^^^U-Ca#§ttj^^-&feo 
±M;&l»^fc'&\ §rfc£0.1ml©7W 3 >ig«»3 

M^M^ *^-v^ $/ ^20|ig/niiS^tf 7<Y 3>^i&ife : {2% Difco 
;Agar^ @<b^ ^fc 3^*] U 30°Cf 2 B IM §I GTEIt 

cOi ? U T p R I I 0 9 & £ -f S C . g 1 utamicum ATCC13032*fc£&ft 1/ 

£ :, ±mtm ffi. K L-Cs m mm 4"C £ pRTy j i B N pSYN2-72, pSYN2- 
: 39#7"^X ^ K C. glutamicum ■ At(fcl3032# & "• V 

» ^nfeilR^^^S, ftt^H**^ ^V lOO^g/inl^^^ 
; ; 3 > igife 3 ml £ A H Stig^f If b > WCC2mmM£5%m Ufco 
^^0.2nii$ N ^>100|ig/mlS^tfLMGigife [it- h * I/- 
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^M® bfcpre-LMC^ife [NH 4 C1 lg/lV KH 2 P0 4 lg/l N K 2 HP0 4 3g/h Difco 
Yeast Extract 0.2g/h Urea lg/K Biotin 0.05mg/l s Thiamin 0. 5mg/l N 
Corn Steep Liquor lOg/lv pH7. 2) jjjij £ U tz Glucose, MgS0 fN FeS0 4> 
MnSO^^ ] 
2ml|AnfclSi^^ (zi^ Vi30°C t? 5W^fe £ 5 igU U tz o-fb^tKVII-a) 
( k R (i ^ > 0 £ AT-&Mb£tl) ^m^m00mg/Uz & i J: ? ^ 

£jfo$0; 5ml£ i.5mlf- j.-T'lz^ U 15,000rpm N 2fr?£&t\ftffi[sX 

i5vd00rpmv;;2^teii^^|| Viz&0<»--®*.m^X, MMM 1 £ 
£ : HPLC##f $ ff^s <b£0 (Vlll-a) ( i£ * R 1 fcfc i~ h >J A 3ft 

: <t> k m v • jg « * ^ o o femmm** tfcnttiLtz&j&m*<Dit 

£^ (Vlll-a) ©ig§^4 kfvt. . 



H4 





(VIII-a) (mg/1) 


pRI109 


■■• 0.3 


pSYN2-72 


30 .-..v . 


pRIyjiB 


61 


pSYN2-39 


104 







^JS^4 T-IR^bfcpRIyjiB D N^A £ N HIS^5t3 IBM b£ATCC13032 
»©^Kfei^& i: |nUi©£&Tv C.callunae ATCC1599K 
C ; ammoniagenes ATCC6872, B.flavum ATCC 1 406 7 £ # A L n ^tt?ti(D 

# £ ft £J£ffii£&#:£ % ^ ti^ftii i/ > lOO^/ml^ #£? 7 < 
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0 .5ml£ N ib* v <i i/ l/l OOfig/mU Giucose 10g/l § ^trTB^tfe 
[ Bacto Trypton (DifcoftiQ/ 14g> Bacto Yeast Extract 24g (Difcb 

#§si ) *mmi<D&{z®m vxfr v>7\> mm vy m iz # - > 

: -r?. V - -fffiBL PB [KH 2 P04 23 Ag/U K 2 HP0 4 125. lg/I j £ lOOttlftifll 
b & © ] 5ml & Xft fc fc & U 30°CT*5l$P^£3*gaiUfco d. 

©^aMiml$tP5/X>^ i 7$/ X httSOt^ bv{b£tJ(ViI-a) 

';■> ( 5£ 4> R fct h U £ 5 ft £ ti ) *»»&#300mi:/4;tefc 5 «fc 5 

flD b v I t 30-CT- 161$ £ o % ft b fc b 

EtmmT'&, mmm 2 c as-it b & # & ^ sjsm^o^ww (viii- 

H K» m b #©<b£ti (VII I-a) om&Zm 5 izm?o 

rr •: fc£ '.: : . . . 7*?^^ K ; <b^%l (Vlll-a) (mgfl) : P 

C. callunae ATCC15991 (KY3510) pRiyjiB 22 

C. ammoniagenes ATCC6872 (KY3454) pRiyjiB 12 
B. f lavum ATCC14067 (KY10122) pRiyjiB 23 



V 0 ;i/CoA (HMG-CoA) l/>.?'*^%IKgU M 3 1/ x 

VT IB g) ^7 U - ^ * *;K ; J " 
; 1H?IJ#,:S.:, 3 : -£$D N A . 
: ffi^Jll^ 4 : £$DNA 
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; 30 7Ztt :£3. :: C 


t—IL T"\ ."X T' A 

: tJfifcD N A 


02 6 


: -nfiS D N A 


• : act «rM- ttt. - "rr 

B£^^#; 7 




' ' ac-t -r^i' -ttT-' Icrr ' r\ 

WL&m^ 8 


: : £J$:P N A 


an TCii jrj rv 

1H^^^ 9 


:-p^DNA: 


nn iai jai ej'":- /v 

ja^!i#-^ i o 


: ^iDNA 


ac~f xTii jit* . E3' * ■ -it 


: ^DN A 


: B2yU## 1 2 


: "a EtD N A 


irr t-ji ttT- pa .■ "-: o 


: -nJEiK D N A 




: -afiEDNA 


IB?U#^1 5 


: £j$D N A 


JE 16 


: -a fi£ D N A 


JK^J##. l 7 


: ^DNA 


iS?'J#-^ 1 8 


: ^DNA 


7TT?*"f -¥*T» 1 TIT. t~l h( - f\ ' 

K?J.#-^:1 9 


: ^DNA 


" till '1 TT» | ' I I T r — T ' 

v-SEIIM! 20 


i -af&I) N A 


0E^J# ^ 2 1 




0B5U||-§' 2 2 


: -o- fiKD N A 


: J29J.#.#. 2 3 


,: -n^ D N.A 


icy!J§# 2 4 


: -aJ^P N A 


. IE # . 4 : 2 ; 5 


: ^J^D N A 


: mfm^z 6 


: -ctMD N A 


mmm^ 2 7 


:-tlDNA 


1B^J## 2 .8 


:^|DN A 


K^JS-t 2 9 


: ^DNA 


IE^J#-# 3 0 


: ^DNA 
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E^Jff3 ; 2 
1B^J#^ 3 3 
BE^J#f 3 4 
^J#.f 3 6 
12^JS# 3 6 
ie#iJ S ^ 3 7 
lE^Jf f/38 
3 9 

ia5iJ## 4 0 



:MDNA 
: ^fig D N A 

: %iDNA 
iflDNA 
: £fi£DNA 
: £$DNA 
: l^fj&DNA 
: £-$D N A 
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1. 

(1-a) 



Bacillusg ^Jj T £ ft*. CD g fi *T* *: "$» : : # ^ -HS^; 




.{i^IlfiiM^ '^"ft^t") n 5<b^tl [K>\ fb^rtj (I -a) 

t^51 (1-b) : :, 




a-h) 



(iS'K R 2 & w 13 ) -e * £ ft 3 ^ <fc £ t) ( I-a) © 5 * h 
[J^Ts ft-£tJ (I-b) t^o} 1pe> s (I I-a) 



r'ooc 




(II-a) 



* ; R l: *i:t>*R 2 (iHul3fc|Bim) £ ft 5 <b # t) .; [ & 
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( I l-&)y:t^ 3-] ■ (I I-b) 




(n-b) 



•CSFfV R 'tttjfB.fcBII*) T-^nSx = <fb'-&*j (II-a) 

• 2; : Bacillusg C JK IT. S « £ *9 © » & It X * ''*> x fr^T-**55: 

(iii-a) ■ • ■■ 




(in-a) 



0 &M'*'& b> R b < 'tt # a ;i/ * ;i/ S. tz fcfc ft ^ 4 b < 

■ t± IE 8 & .0 7 U £t ) x:3t£ Hz its® I'&.J- V; 4b £ir ( ill -a) 
£ <^ ^ ] * fct-IS:^ ( ii i-b) 

of 

(m-b) 




(it* > R 2 &MfE £ -ei 2 ft 4 v tf:^ 



-a) £ b > 
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ft C^fs -fb-^tl (Ul-b) t^5] - : ;W4's -flSSC ( IV-a) 



rOOG 




(IV-a) 



U (IV-a) av\d] SfcU^jftsS (iV-b) 




OV-b) 



(ss^ r 2 & h5 13 tmmy^m $ n W fc&M X iv-a) © ^ k># 
C'WTv (iv-b) ^ v\-5 ] j0tt=*%f .ss^R 0 y;..; 

;.. 3. Bacillus) ! {3 £ t si^ll S ^ ©i #T* i ^ > fr^-lTS 
(V-a) ■ '•• 




(V-a) 



;V £M $ ^ f ) -C St 2 ti 5 ft tl [ Jtt T v ffi^fc (V-a) ] \fM£ 

tt^lftsS (V-b ) '' 
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(V-b) 



(V-a) ©7^ h XJitT v .fc&m (V-b) kw^] 
*'6v ^liS:5£ (Vl-a) 




(Vl-a) 



rI«-) t^^n^b^tl CfiiT< tt^rtl (VI-a) 
tVI-b) ; 

& .: 
6 





(Vl-b) 



T^tlSs Yfel^tJ (Vl-a) h>#: [WT> fbl^t) (Vl-b) i: U 

(VH-a) " 
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(VII-a) 



U. £JK&£r) T-3t£ft£fc£rtj [WJs -fb-^^i (VII-a) fc^-5L.£ 
fcl±-*S5$ (VH-b) . 




(Vll-b) 



ymzti t, its® (VII-a) p=>V h [J^tv <b^^ (Vll-b) £ 
M a ] 6 \- -flSit ( VII I-a) ; : 4 ^ 



r'ooc"^ 01 * 




(VHI-a) 



(it* v V&wiiztmm) •t&znzfc&m my. its® Qui- 

a) £^5] tfcfcfc-jiSiS (VIII-b) ; 
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(vm-b) 



-cmznz, 4b'&® (VIII-a) ©5> [&n^ (VIII-b) 

5. Bacillusg Kit £ tt£#i#B. subtil is^ B, megaterium v 
B. latef6sporus N B. sphaericus N B. pumilus N B. stearothermophilus s 
B. cereus^ B. badius N B. breyis N B. alvei v B . c i r c u 1 aris s -is'&Xf ; . 
B. macerans fr h M IZtl Z «$«5 T* & 5 \ Bt$$ i ~ 4 i\ ? flip 1 JIM . ' 

6 . ; BacillusMfcM t S%ii^t . subti l is ATCC605i#fcv B, 
megaterium ATCC10778$U B. megaterium ATCC11562ffU 
B. megaterium ATCC13402^v B . megaterium At CC 1 51 77$. \ B. megaterium 
ATCC15450#U B. megaterium ATCC19213$U B. megaterium I AM1032ffU 
B. laterbsporus ATCC4517$U B. pumiius FERM BP-2064$U B. badius 

: ATCC14574$fU B. brevis NRRL B-8029#, B. alvei ATCC6344#U B . 

i circulans NTCT-2610&, £ £ TO macerans NClMB-9368£fcfr £ g'ffti ,-, 

z$m£fy?&$> i .m&m 1 ~ 5 1 m. £mmv%& s» 

7. BacillusJ g fc Jg t^Mi ^ Bacillus sp . FERM BP-6029^, 

: 43 A ^Bacillus sp. FERM :BP-6030tt £ M fcf ft 5 ^ * 5 < MM 

• JS 1 ~ ;5 v\ 1* ftfr imiz IB ft© S W 9 . 

8. ia^#fiiB«©^ 

9. is?u#j§ l mmnTXymmtib 1 w±©t * > 

S®^*fe«^jD^nfcT> y^E^J$*b^ frofbiirfe (I -a) 
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*h£fj ( I-b) frZit&m (II-a) Ztz&fo&W} (Il-b) £r£ 

10. § tiMti, mvm^4 2XI± 4 5 I3«©7..^ g*ffi?!j fcWf 

V; -ll. V ft-£rti (I-a) #ft£r^ (Ill-a) t*^ ?K ft#fr (I-b) # 
ftl^i (Ill-b) tfe i3v;ifb^i (I I-a) ^Mb^tl (IV-a) »3s ft 
£•1) (I I-b) #ft£rtl(IV-b)-e$> 5v St^St 9ffitt<Dg-&Ho 

12. ft£tl ( I-a) #ft£#l (V-a) ^ sV ft^rtl (I-b) #ft 
&m (V-b) T'$> t)s fti» (II-a) ^ft^-tl (VI-a) T-&»K ftl^$J 

(I I-b) #ft^ft' (Vl-b) T*&3> S**E9iS«0ffi&©6. 

13. ih&m (I-a) #fti» (VI I-a) (I-b) # 
ft£-#J (VI I-b) -efe On ftl^&) (II-a) #ft£rtl (Vlll-a) T'$> Dv 

(Il-b) (VHI-b) T-^l., If $£9 fB«©£ajRi 

, 14. %m&*=i2um<Dfamm*m-tz>, MM^tifej) n a 0 

■ ; . ■ 15. 3ff'*^ 1 4 IBIS© D N A £ X h U > h SMTT^ 

y U^V Xbs ^oft^rtl ( I-a) £ fc ( I-b)>£ft^ti(II-a) 

£ tz&fc&v>) ( i i-b) ^fig -r s tstt & s ^ a ® s - k tSs.s # 

16. . .D NA^ BH?!J#^ 4 K 4 3 43 £ tf 4 4 33tt £>1&££M 

'% £•« m& QMtiti £ £ * IT 5; M^JI 15 IBP© DN A, 

17. ~ 1 2 <d\<^? to? 1 s £ &®<Dm 3 - Hts, 

18. ft^rfr (I-a) #ft£rt> ( I II-a) 0 N ftin #J ( I-b) 
fti^tJ ( II I-b) -e& *) v fti^ti ( II-a) tfft^rtl ( IV-a) t* & t) r ft 
£ t) i ( 1 1 -b ) p ft-o* #J( IV-b)T2fo m^JS 1 5 b3«B©DNAo 

19. ftfrtJ (I-a) #ft£tJ (V-a) ^fc ftSl?l .(I-b) *sft 
(V-b) -e& Ds ft-^tl (II-a) tfftllr^J (Vl-a) T*& !K ftl^tJ 
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(ii-b) mt&® (vi-b) mxmi sib^cdd n a c ■ 

; 20. ibp® (i-a) tfibS®} (VI I-a) T $ D> <b£#j (I-b) # 
<b ( VI I -b) t^Dx fls-^tl (II -a )% (V II I-a) Tfc *) > 
4b£% ( IHb) :^b^ti ( VHI-b) Tab 5 v 5 IBM® ti A o 

21. ag^li 1 4 ~ 2 0 © ^ -f *u#v 1 II 13 «8 CD D N A £ £ £r $1 &. 

: 22. m^JS 2 1 IB*©M^DN A^^^-^^±gjfe{z^Ab 

23. ^Kisil&ff EscherichiaJ gs Baci 1 lusjg ^ Corynebacterium 
flk & £ tE StreptomycesJ g ifi^Mltti & K M if &.> H^Jg 22IB 

24. % Mfe&fo ^ Escherichia col k Bac i llus subtil i s N Bacillus 
megaterium y Goryhebacterium glutamicunu , Corynebacterium 

amnion iagencss Corynebacte r i urn c a 1 1 tin ae & J; rK Streptbmyces livitians 

tp <bm \zti % mizm fe m ? % t- s $ > mm m 2 \i it tz & 2 313 m © 
; ! 25. ai$jg 2 2- 2 4©^f n^ 1 JM{3iB©0^^^^^ m&n 

, (I-a) f fefi-fb-^^l ( I-b) ^s M^&^ * ' 

• (c fb^fil ( I l-a) £fcttft£«i.( I I-b) #«2Vv^;d<£&#; 

* £ <b-£ti ( i ifa) t tz mt^m ( 1 i-b) 5 d a i: T 5 v 

(I I-a) £ Mi^ii ( I I-b) (DUMtiko 
. 26. M^il 2 2~ 2 40Vvfti> 1 JMfc: bBM©^®^^^, SEfcET. 

(I I i-a) I (i-fb^tJ ( 1 1 I-b) £zkMtt * 13 b to; 
tt^fcfbi^tl (IV-a) rfcfcMb£#J (IV-b) t**^ ilzlcffi 

Jrt>6>Mb : £tJ ( IV-a) £ tt-fb'&to- ( IV-b) * mW?$ ztZftWLt 



WO 00/44886; PCT/JPOO/00472 

t:z^fo&to (iv-a) tfcfi^b^ti (iv-b) <Dmmm 0 

v 27. M^jg 2 2~ 2 4©tA -r fti* i mzmmoMmm&fo, mmm 

(V-^) ^fe (i ^w^j ( v-b) ^>jc« mfcwt & « & u 46 > & * 

eitii (Vi-a) tfe fc^b^ti ( vi-b) f "mm £ *K 8;kttJitt 

£ib£tl ( VJ-a) ^ ^ Yti^r#J ( Vl-bV ^ ^ -fi-T ^, v 

'it^m (Vl-a) ^fe{i<b^f5 (VI-b) ©i£&i£ 0 

28. M^cll 2 2~ Z^lA^ti* 1 Jg{cia«g©^®^^#:, UBn 

umfeomm® tit immm^o^m^^mmmt i-cm v> v ft / ; 

(VII-a) *fe($<b^fl (VII-b) *7kt4^*fc#4-&btos 

.^t^ti (viir-a) (vni-b) z^m, U 

?mm^ h ib^rti ( vi ri-a) rfc tr-fc^ (viii-b) iter s ^ 

(VIH-a) ^^(i^b^tJ (Vlll-b) ©MMSo : 

29. (Il-b) # N ft^* ( Il-a) <£ t) 7.* h >^^fig^-y- 
tf#^>lfe<b^#J (Il-b) T-$) Sv ^5f<^ 2 5 §3IB©M^£o 

: ! 30. ( II-a) /fbWtl ( Il-b) CD ^ * K> £ §|^£ -TT 

ff^ftfcftl^t) (ll-a) t*§v ^JS2 5HBp©^at^o : : 

; 31, yit^m ( iv-b) <bi§r$J (IV-a) i 0 7 * > > £ £ 
T# £ft;Mbfrtl ( IV-b) -efc 5v sf*S2 6 I3l$©Mii&o 

:;. 32. ib-sm (iv-a) fe$> (iv-b) o^z h>ti^$tt 

^enfc>fb^#(IV-a) "C^Sv :*^JS 2 6l3«0^ai^o 
i : ; 33 w %b ( VI^ fb^ii (Vl-a) £ t) 5 £ h 

tw^fifc^b-^ti (vi-b) t'fes^ m#m 2 7 tB«&©Mji^o 

34. (Vl-a) # v <b^#j ;CVI-b) ©7 ^.h^^P^^T 
f# !bft;Mb^ (VI -a) T'&iK 2 713AoMiWo ■ 

35. <b^^ (flii-b) #V<b£t! (Vlll-a) £!)7>b>£&/& 
£ -& T*# £ ft £4biir$r( VI I I-b) ifc £ N g»$g 2 8i3$©S!£3£&o 
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: 36. 'Vb£to'(VIII-a) (VlU-b) ©7^ h>&mM£ 

#t'4 <btitzib&m (vni-a) -c$> 2>s rn^rn 2 8 ^©m&o 

37. mm^%0mm^0Um^ifi, mmm^mm^o^mm, 

mmi£(DMaMfi&m®}. mmfo(omm&}m&®s mwfctimmmmmm 
• © m^mw&k a &© g a awm* £ W© 
£ ft s^asti -e & ; n ^ ji : 2 5 - 2 8 © v \ r ft 1? I ji £ ib « © 

38. ft*® 2 .2 ~ 2:4©^"Tftfr 1 ^CS3«©^3HlsSl:^J#^ 

^®ajt©«& 0 

39 . E>J#-#. ; 2* 4 1 s 4 3 43 «fc 4 4 J3 « © 1M» IB nt? £5 
jl^jb Mfcf ft- §MS1E?!J 4>V$$ U fe 5 ~ 6 0 ■ £ SBB^ 
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eg m m 

SEQUENCE LISTING 
<liO> KYOWA HAKKO KOGYO CO., LTD 

<120> A Process for producing HMG-CoA Reductase inhibitor 
<130> H11-0011T4 



<160> 45 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 396 
<212> PET 

<213> Bacillus subtilis 

<4oo> i 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu Leu Asn 
1 5 10 15 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 
20 25 30 

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 
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35 40 45 

: Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Vai Gly Asp Lys Glu 

5o ' V;; 55 "' ^' / ' 60 : " 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser lie Gly Asn Ser 
65 70: 75 80 

He He Asn Met Asp Pro Pro Lys His Thr Lys He Arg Ser Val Val 
85 90 95 

Asn Lys Ala Phe Thr Pro Arg Val Met Lys Gin Trp Glu Pro Arg He ^ 

100 f v. . 105 10 ; : . 

Gin Glu He Thr Asp Glu Leu lie Gin Lys Phe Gin Gly Arg Ser Glu 

115 . ."•7' 120 <■ 125 

Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val He Val He 

130 ... 135 ^ 1 ; 140 V - 

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
: 145 150 155 160 

Trp Ser Asp Leu Leu Val Ser thr Pro tys Asp Lysl Ser Glu Glu Ala 

165 . 170 • 175 ...<■< 
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Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu G hi Glu Leu Ala 
180 185 190 

Ala Phe Phe Ala Gly lie He Glu Glu Lys Arg Asn Lys Pro Glu Gin 
195 200 205 

Asp. lie lie Ser lie Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 215 220 



Ser Gly Glu Glu Leu He Pro Phe Cys Thr Leu Leu Leu Val Ala Gly 
225 230 235 240 

Asn Glu Thr Thr Thr Asn Leu He Ser Asn Ala Met Tyr Ser He Leu 
245 250 255 

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 
260 265 270 

Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 

Leu Arg Arg He Ala Lys Arg Asp Thr Glu He Gly Gly His Leu lie 
290 295 300 



Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 




WO 00/44886 PCT/JPOO/00472 



Glu Ala;;Lys Phe Asp Arg Pro His Met Phe Asp lie Arg Arg ; His Pro 
' 325 . 330 " 335 

Asn Pro His lie Ala Phe Gly His Gly lie His Phe Cys Leu Gly Ala 
340 345 350 

Pro Leu Ala Arg Leu Glu Ala Asn He Ala Leu Thr Ser Leu He Ser 

, 355 '■ 360 ■ . 365 

Ala Phe Pro His Met Glu Cys Val Ser lie Thr Pro He Glu Asn Ser 

370 ■■ 380 

Val lie Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
385 : 390 395 

• <2io> i '"y.-v 

<211> 1191 - 
<212> DNA 

<213> Bacillus subtil is 

<220> ' •" 

<221> CDS 

<222> (!;)..( 1191) 
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<400> 2 . 

atg aat gtg tta aac cgc egg caa gec ttg cag cga gcg ctg etc aat 48 

•Met Asn Val Leu Ash Arg Arg Gin Ala Leu Gin Arg Ala Leu Leu Asn 

* ' . : ' ; 5 -' "■">"■' /' " 10 " 15:; . 

ggg aaa aac aaa cag gat gcg tat cat ccg ttt cca tgg tat gaa teg 96 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Prb Trp Tyr Glu Ser 

20 25 ., ; \ :-V^;. | 30 

atg aga aag gat gcg cct gtt tec ttt gat gaa gaa aac caa gtg tgg 144; 

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 

35 - : .V; : ';. . 40 45 . 

age gtt ttt ctt tat gat gat gtc aaa aaa gtt gtt ggg gat aaa gag 192 

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glti 

50 . 55'-:" 60 

ttg: ttt tec agt tgc atg ccg cag cag aca age tct att gga-aat tec 240 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser He Gly Asn Ser 

65;,; ■ > ;.;7;; : ' 70 75 . 80 

ate att aac atg gac ccg ccg aag cat aca aaa ate cgt tea gtc gtg 288 

He He Asn Met Asp Pro Pro Lys His Thr Lys lie Arg Ser Vai Val 

85 •"••' : ;' ;:v ' 90 - : 95 



aac aaa gee ttt act ccg cgc 



gtg atg aag caa tgg gaa ccg aga att 336 
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Asn Lys Ala Phe Thr Pro Arg Val Met Lys Gin Trp Glu Pro Arg He 
100 105 110 



caa gaa ate aca gat gaa ctg att caa aaa ttt cag ggg cgc agt gag 384 
Gin Glu lie Thr Asp Glu Leu He Gin Lys Phe Gin Gly Arg Ser Glu 
115 120 125 

ttt gac ctt gtt cac; gat ttt tea tac ccg ctt ccg gtt att gtg ata 432 
Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val He Val He 

135 140 

tct gag ctg ctg gga gtg cct tea gcg cat atg gaa^cag ttt aaa gca 480 
Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 ; 155 160 



tgg tct gat ctt ctg gtc agt aca ccg aag gat aaa agt gaa gaa get 528 
Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 

. 165 . 170 175 ■ , 

gaa aaa gec ttt ttg gaa gaa cga gat aag tgt gag gaa gaa ctg gec 576 
Glu Lys Ala -Phe LeU Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 

. 180 ''% ' 185 . , vN '■ 190 . ■ 



gcg ttt ttt gec ggc ate ata gaa gaa aag cga aac aaa ccg gaa cag 624 
Ala Phe Phe Ala Gly He He Glu Glu Lys Arg Asn Lys Pro; Glu Gin 
195 200; 205 
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gat att att tct att tta gtg gaa gcg gaa gaa aca ggc gag aag ctg 
Asp He lie |er ; 1 1 e Leu Val Glu Ala Glu Glu thr Gly Glu Lys Leu 

210 / '/•; : - .; _"" 215: . 220 ' " ' : 



tec ggt gaa gag ctg att ccg ttt tgc acg ctg ctg ctg gtg gec gga 
Ser Gly Glu Glu Leu He Pro Phe Cys Thr Leu Leu Leu Val Ala Gly 
225 : 230 235 240 



672 



720 



aat gaa acc act aca aac ctg att tea ait gcg atg tac age ata tta 768 
Asn Glu Thr Thr Thr Asn Leu lie Ser Asn AJa Met Tyr Ser He Leu 
245: 250 255 



gaa acg cca ggc gtt tac gag gaa ctg cgc age cat cct gaa ctg atg 
Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 



260 



265 



270 



816 



cct cag gca gtg gag gaa gec ttg cgt ttc aga gcg ccg gec ccg gtt 864 
Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 



ttg agg cgc att gec aag egg gat acg gag ate ggg ggg cac ctg att 
Leu Arg Arg He Ala Lys Arg Asp Thr Glu He Gly Gly His Leu lie 

290 ; 295 • 30(D 



912 



aaa gaa ggt gat atg gtt ttg gcg ttt gtg gca teg gca aat cgt gat 960 

. : * ' v.:.-- . . 7/44 : .v.: ' ;■ -: ■■ 
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Lys Glu Gly Asp Met Val Leii Ala Phe Val Ala Ser Ala Ash Arg Asp 
305 310 315 320 

gaa gca aag tit gac aga ccg cac atg ttt gat ate cgc cgc cat ccc 1008 
Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp He Arg Arg His Pro 
325 330 335 

aat ccg cat att gcg ttt ggc cac ggc ate cat ttt tgc ctt ggg gee 1056 
Asn Pro His He Ala Phe Gly His Gly. lie His Phe Cys Leu Gly Ala 

. \ : 340 : . 345 - : ■ 350 ' 

ccg ctt gec cgt ctt gaa gca aat ate gcg tta acg tct ttg att tct li04 
Pro Leu Ala Arg Leu Glu Ala Asn lie Ala Leu Thr Ser Leu lie Ser 

355 360 '• . : 365 

Igct ttt cct cat atg gag tgc gtc agt ate act ccg att gaa aac agt 1152 
Ala Phe Pro His Met Glu Cys Val Ser lie Thr Pro lie Glu Asn Ser 
370 375 380 ■ 

gtg ata tac gga tta aag age ttc cgt gtg aaa atg taa 1191 
Val He Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
385 390 395 



<210> 3 
<211> 39 
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<212> DNA 

<213> Artificial Sequence 

; ; <220> ' •'• '.^ ' " r "' •" 
<223> Synthetic DNA 

<400> 3 

tttggatccg aattcaaaag tgctggcgct gttccgttt 39 
<210> 4 

<211> 41 i^v. ' 

<212> DNA ; 

"■' :V <213> Artificial Sequence " 

. ■ ■• <220> ■ ' : - ;vv ■ : ; ; ; . = • ■ ; . 

<223> Synthetic DNA 

u.:v. <4po> 4; ... ,,. ,• . ,/. vi- ; . .., v : : . •" ;.: ;.' 

: gtgggatccg tcgaccactt ttttcacgat gttcactccc c 41 

<210> 5 ^ : /• : ' 

<211> 39 V 
:<212> DNA 

<213> Artificial Sequence 



■:,'r./r : : - .t;V 9/44 




• 
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<220> 

<223> Synthetic DNA 

<400> 5 . . v^v 

ccaggatcct ctagatggtg aaatggttgt tgccgctct 39 

<210> 6 
<211> 39 
• <212> DNA 
<213> Artificial Sequence 



<220> 

<223> Synthetic DNA 

<4oo> 6 

/ tcaggatccc ccgggtgagc ggcaaatcca cccaccctg ; 39 

■ <210> 7 
<211> 37 
<212> DNA ' 
<213> Artificial Sequence 

<220> 
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<223> Synthetic DNA 
<400> 7 

taagcgcgcc; ecgggttaat tggatgggcg aaagctc : ; ^ 37 



<210> 8 ' 
<211> 39 
<212> DNA 

i<213> Artificial Sequence 

<220> ; '", 

<223> Synthetic DNA 
<400> 8 '. , 

atcgcgcgcg tcgacgatag cggcagaaaa ttggcggca 39 



: <210> 9 X*.; • 

<211> 38 

<212> DNA 

<213> Artificial Sequence 

; <220> . . . :• 

<223> Synthetic DNA 

': : ";:""v.: yyy. -.yy ii/44 



# 
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<400> 9; 



agcggatccg aattcgctgg aatcaaaagt cggccaga 



38 



<210> 10 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

' <220> 

<223> Synthetic DNA 

<400> 10 \ 

tcaggatccg tcgactgaga aaacacaaac gccccctc 38 



<210> 11 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<220> =./-^ - ■' 
<223> Synthetic DNA 



<400> 11 



atgggatcct ctag^catgt tgtagtttgg gttggaatc 
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<210> 12 ■ ' ' 

■ <211> 42 r; ;;■.•=''■■:•'•••-■■■•.■■ •>■;>"■••: >. y'- ■ ■ • . ' 

<212> DNA 

<213> Artificial Sequence 

■ <220> ;v jv: 
<223> Synthetic DNA . 

' <400> 12 • 
gccggatcca gatctggcat cacacaacaa taaatacacc gc 42 

; <210> 13 ' 
<211> 39 • 
; <212> DNA 

^ <213> Artificial Sequence 

r . ■; <220> , • ; ; ■•. ; . . ■ " " ; > f%,, ... :, 

0P:7]-f : y-, <223> Synthetic DNA 

: <400>: 13 

tctggatcct ctagaagaga acacaaagag tacgaatgc 39 
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<210> 14 

<211> 41 
. <212> DM ■ 
<213> Artificial Sequence 

<220> ■ • -. 

<223> Synthetic DNA 

<400> 14 

aaaggatccc ccgggtttac cagccagcgc aacaaagtca t 41 

■ . <210> 15 . . ■ ' 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Synthetic DNA 



<400> 15 



cctgaattct ctagaaggct ttcaccacgt attttgctg 



39 



<210> 16 



<211> 41 
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. - <212> DNA 

<213> Artificial Sequence 

■yy : : <220> ' ; >> ; .:j=-;.'^ , ■ r : : yyy ■ • _ " 

<223> Synthetic DNA 

<4oo> i6 r 

tctgaattcc ccgggagaac aaaatgccaa aagcctgagtc 41 
■ <210> 17 

% <211> 34 ; " = '• 

<212> DNA 

<213> Artificial Sequence 
' <220> 

'\E -- ; .J:V' <223> Synthetic DNA;': 
<400> 17 

aatactagta caattgeatc gtcaactgca tctt 34 

<210> 18 : ";- : V \ " 

■ ' <211> 41 " 

<212> DNA 

<213> Artificial Sequence ' 



15/44 
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<220> • 

<223> Synthetic DM 

<4oo> 18 ':; 

gtgggatccg tcgaccactt ttttcacgat gttcactccc c 41 



,/ <210> 19 

;<2ii> -34 ..' 

• <212> DNA 
<213> Artificial Sequence 

<220> 

<223> Synthetic DNA 
<400> 19 

gaaactagtt cttcaaaaga aaaaaagagt gtaa 34 



<210> 20 
<211> 39/ 
<212> DNA 

<213> Artificial Sequence 
<220> ": 
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<223> Synthetic DNA 



<400> 20 



tcaggatccc ccgggtgagc ggcaaatcca cccaccctg 



39: 



<210> 21 
<211> 34 

<213> Artificial Sequence 

■ ' <220> ' . • ' ' : ::'.v.. .' . ■ .' ." ■ V-,- -. 

<223> Synthetic DNA 
<400> 21 =• 

taaactagta gccaatcgat taaattgttt agtg : i; - v- 34 

<2io> 22 ■ : -- X; : iV':' r '" ": : . ■"" ' ' 

. . <211> 34 ; 
<212> DNA 

<213> Artificial Sequence 

'■ <220> 
<223> Synthetic DNA 
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<400> 22 



ggaggtacct tatgccccgt caaacgcaac gaga 



34 



<210> 23 



<211> 34 



<212> DNA ' 

<213> Artificial Sequence V 

■ ■ <220> :.' 
<223> Synthetic DNA 

<400> 23 

aggactagic ^ ; ^tggaaaa attgatgttt catc 34 

■■ ;;:/;■ . <2i0> 24 

<211> 38 . 

<213> Artificial Sequence 



<220> 



<223> Synthetic DNA 



<400> 24 

tcaggatccg tcgactgaga aaacacaaac gccccctc 



18/44 



38 
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<210> 25 



: -:! <211> (34 



<212> DNA } 

<213> Artificial Sequence 

' . <22Q> ' 

. <223> Synthetic DNA 

<400> 25 - 

ggtactagta aggaaacaag cccgattcct cage ; 34 

<210> 26 
"§v ' ; <211> 42 - 

. ''■ <212> DNA , ' \ ■ 
: <213> Artificial Sequence 

;.V <220> 



<223> Synthetic DNA 



<400> 26 



gccggatcca gatctggcat cacacaacaa taaatacacc gc 



42 
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<210> 27 



■ <21i> 38 
<212> DNA 

" <213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<40()> 27 

ttggatccac taigtaatgtg ttaaaccgcc ggcaagcc 38 

' <210> 28 
■ <2H> 

' v <211> 41 ' ' ■ 
' ■ ■ ' <212> DNA ; > 

<213> Artificial Sequence ; 

. • <220> .-..A:...-.':.:.'....: / . 

<223> Synthetic DNA 

<400> 28 

r . aaaggatccc ccgggtttac cagccagcgc aacaaagtca t- 41 
<21Q> 29 , 



20/44 




W6 00/44886 • PCT/JPOO/00472 

'- <211> 34 
■(■,■'. <212> DNA 

<213> Artificial Sequence 

<220>; 

<223> Synthetic DNA 
<4(io> 29 ; 

atgactagta ; aacaggcaag cgcaatacct cage ■ 34 

- ' • .. <210> 30 ; . _ ■ ■ " - " " " "■ ■ 

/■ .- <211> 34 
\ " <212> DNA 

<213> Artificial Sequence ' : 

: " <220> . :: - . j ■ : ■ I; ■ • . : ' - \ ' - .. [': V : ■ ' . •; 

<223> Synthetic DNA 
<400> 30 

tttggtacct tacattcctg tccaaacgtc tttc 34 :■' 

<2io> 31 . ■ 

<2li> 29 

• <212> DNA . . 
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<213> Artificiar Sequence ; 
<220> 

<223> Synthetic ' DNA ; : ' : ' 
<400> 31 • 

agcggtcgac aatgaatgtg ttaaaccgc 29 



<210> 32 ■ 
<211> 29 ' ■ ' 

<212> DNA .■; -W., • "': 

<213> Artificial Sequence 

<220> ; 

<223> Synthetic DNA 
• k400> 32 V - : 

acgcggatcc ttacattttc acacggaag 29 



<210> 33 

<211> 24 

<212> DNA . : ,' 

<213> Artificial Sequence 
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<220> 

<223> Synthetic DNA 

<4do> 33 •; ■ •'• - : :; / ■ : ;•/•;•;;' 

cgccagggtt ttcccagtca cgac 24 



<210> 34 

<211> 18 / . . , 
, <212> DNA ■ 

<213> Artificial Sequence 

<220> 

<223> Synthetic DNA 

' <400> ' 34 ; k : :: : : ; 

cgcaatatgc ggattggg 18 



<210> 35 
<2il> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<5223> Synthetic DNA 
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<400> 35 



tttccggcca ccagcagc 



18 



<210> 36 : 



<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 



• <210> 37 
<211> 18 
<212> DNA 

<213> Artificial Sequence f 
■ <220> . 

' : <223> Synthetic DNA 
<400> 37 



<223> Synthetic DNA 



<400> 36 



taaccggaag cgggtatg 



18 
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aaggaaacag gcgcatcc 18 



<210> 38 ' "" ; '7"' ': 

<211> 67 

<212> DNA : ■ ■■ . . . 

<213> Artificial Sequence 

<220> '. 

<223> Synthetic DNA 

<400> 38 .' ' 

tcgcctcgag tcgaggaggt cgactaatat gaacgttctg aaccgccgtc aagccttgca 60 

gcgagcg 67 



<210> 39 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 39 
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PCT/JP00/00472 



tcgcggatcc ttacattttc acacggaa 



28 



: ■* <210> 40 ■ : : -v V- 4^ :; . ■ i- -.■ 

<211> 715 
' <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Synthetic DNA 

cctgcaggtc atcacccgag caggcgaccc gaacgttcgg aggctcctcg ctgtccattc 60 y 
gctcccctgg cgcggtatga accgccgcct catagtgcag tttgatcctg acgagcccag 120 
catgtctgcg cccaccttcg cggaacctga; ccagggtccg ctagcgggcg gccggaaggt 180 
gaatgctagg catgatctiaa ccctcggtct ctggcgtcgc gactgcgaaa tttcgcgagg 240 : . 
gtttccgaga aggtgattgc gcttcgcaga tctcgtggac ggcttggttg acgccctccg 300 
: cccattgggt g^ ccatttggct gttgactcct ggtgcaggaa aacgtggaac 360 
tatjtgctcca ggtgaaa^ agaccaccgc 420 

agagcgtctc ggtgattggc agggcagctg cttggtcgcg: cgcgjgcgcga tgaagaagta 480 
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agaattagcc gaaaacacct tccagccagg cgatttgctt aagttagaag gtgtggctag 540 



tattctaaga gtgctcatga ggaagcggaa agcttttaag agagcatgat gcggctttag 600 



fi : ctcagQtgga agagcaactg gtttacaccc agtaggtcgg gggttcgatc cagctgtgaa 660 



caattgcact ttggatctaa ttaagggatt agtcgactat ggatccccgg gtacc 



<210> 41 
<211> 1204 '. 
<212> DNA ... 

<213> Bacillus subtilis 
<220> 

<221> CDS . 

<222> (8). . (1195) 

<400> 4i ,. : ■;:•>!. ; - • ' ■ ■ '■■■'■>■ ^ 

gtcgaca atg aat gtg tta aac cgc; egg caa gec ttg cag cga gcg ctg 49 
Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu 




etc aat ggg aaa aac aaa cag gat gcg tat cat ccg ttt cca tgg tat 97 
Leu Asn Gly Lys Asn Lys Gin Asp Ala Tyf His Pro Phe Pro Trp Tyr 

2d • 25 30 
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gaa teg atg aga aag gat gcg cct gtt tec ttt gat gaa gaa aac caa 145 
Glu Ser Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin 

"; ; . . .'. Z 35 , . . • : 40 • . ' 45- ' ■ ' 

gtg tgg age gtt ttt ctt tat gat gat gtc aaa aaa gtt gtt ggg gat 193 
Val Trp Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp 
50 55 60 

!aaa gag ttg ttt i;cc agt tgc atg ccg cag cag aca age tct att gga 241 
Lys Glu Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser lie Gly 

65 ■ ■■■ " 70 '. ; >, ;. ' • 75 ■ 

aat tec ate att aac atg gac ccg ccg aag cat aca aaa ate cgt tea 289 
Asn Ser He He Ash Met Asp Pro Pro Lys His Thr Lys He Arg Ser 

80 ' ; ' : ' ■ ' 85 "" " ' ' ' 90 ' ■ 

gtc gtg aac aaa gee ttt act ccg cgc gcg atg aag caa tgg gaa ccg 337 
Val Val Asn Lys Ala Phe Thr Pro Arg Ala Met Lys Gin Trp Glu Pro 
95 100 105 : 110 

aga att caa gaa; ate aca gat gaa ctg att caa aaa ttt cag ggg cgc 385 
Arg lie Gin Glu fie Thr Asp Glu Leu lie Gin Lys Phe Gin Gly Arg 
115 ; 120 125 

agt gag ttt gac ctt gtt cac gat ttt tea tac ccg ctt ccg gtt att 433 
Ser Glu Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val lie 

130 ' 135 .. ' 140 • 
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gtg ata tct gag ctg ctg gga gtg cct tea gcg cat atg gaa cag ttt 481 
Val He Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe 
145 150 155 

aaa gca tgg tct gat ctt ctg gtc agt aca ccg aag gat aaa agt gaa 529 
Lys Ala Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu 

160 ' 165;. ■ * : \ V** lfd 

gaa get gaa aaa gee ttt ttg gaa gaa cga gat aag tgt gag gaa gaa 577 
Glu Ala Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu 

175 180 185 -'■!;:■ 190 ; 

ctg gee gcg ttt ttt gee ggc ate ata gaa gaa aag cga aac aaa ccg 625 
Leu Ala Ala Phe Phe Ala Gly He lie Glu Glu Lys Arg Ash Lys Pro 

■ ; 195 ; • • . 200 • ; : • 'i : 205 • 

gaa cag gat att att tct att tta gtg gaa gcg gaa gaa aca ggc gag 673 
Glu Gin Asp He He Ser He Leu Val Glu Ala Glu Glu Thr Gly Glu 
210 215 .' : 220 

aag ctg tec ggt gaa gag ctg att ccg ttg tgc acg ctg ctg ctg gtg 721 
Lys Leu Ser Gly Glu Glu Leu He Pro Leu Cys Thr Leu Leu Leu Val 
; 225 230 235 

gee gga aat gaa ace act aca aac ctg att tea aat gcg atg tac age 769 
Ala Gly Asn Glu Thr Thr Thr Asn Leu He Ser Ash Ala Met Tyr Ser 
240 245 250 

ata tta gaa acg cca ggc gtt tac gag gaa ctg cgc age cat cct gaa 817 

: s:s^.:.::;:-.^ : ^:^:i:.}:";'.. : .:':: 29/44 • - : '■■ ••■ ' 
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lie Leu Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu 
255 V ; 260 265 270 

ctg atg cct cag gca gtg gag gaa gcc ttg cgt ttc aga gcg ccg gcc 865 
Leu Met Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala 
275 - 280 285 

ccg gtt ttg agg cgc att gcc aag egg gat acg gag ate ggg ggg cac 913 
Pro Val Leu Arg Arg He Ala Lys Arg Asp Thr Glu lie Gly Gly His 

V 290 : • 295 '■ ... • 300 . ■ 

ctg att aaa gaa ggt gat atg gtt ttg gcg ttt gtg gca teg gca aat 961 
Leu I le Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn 

305 310 , 315 . : 



cgt gat gaa gca aag ttt gac aga ccg cac atg ttt gat ate cgc cgc 1009 
Arg Asp Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp He Arg Arg 

320 S':^^'>:: 325 330 

cat ccc aat; ccg cat att gcg ttt ggc cac ggc ate cat ttt tgc ctt 1057 
His Pro Asn Pro His He Ala Phe Gly His Gly He His Phe Cys Leu f 
335 .' 340 345 350 

ggg gcc ccg ctt gcc cgt ctt gaa gca aat ate gcg tta acg tct ttg 1105 
Gly Ala Pro LeU Ala Arg Leu Glu Ala Asn lie Ala Leu Thr Ser Leu 
355 360 • 365 

att tct get ttt cct cat atg gag tgc gtc agt ate act ccg att gaa 1153 
He Ser Ala Phe Pro His Met Glu Cys Val Ser He Thr Pro lie Glu 
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370 :: , . 375 380 

aac agt gtg ata tac gga tta aag age ttc cgt gtg aaa atg taaggatcc 1204 
Asn Ser Val He Tyr Gly Leu Lys Ser Phe A^g Val Lys Met 

■ :• 385 390 395 ■• 



<210> 42 ■ 

:<211> 396 

^212> PRT ''"I" 

<213> Bacillus subtilis 

<400> 42 - - ■ - 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu Leu Asn 
1 : 5 10 15 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 

j.,;;. 20 " 25 30 

Met Arg Lys Asp Ala Pro Val Sef Phe Asp Glu Glu Asn Gin Val Trp 

35 : :-..r- ; •4o : ';- ; '' , ^ :: ' : ': ;,, ^;;;; , ':.,:;;:45'-:'' ■ ' " ; 

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu 

50 V [ ' 55 ' 60 . 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser lie Gly Asn Ser 
65 70 75 80 
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He lie Asn Met Asp Pro Pro Lys His Thr Lys He Arg Ser Val Val 

'i 85 ' 90 95 .• 

Asn Lys Ala Phe Thr Pro Arg Ala Met Lys Gin Trp Glu Pro Arg lie 

;'v 100 ' =■ . - • 105 - ' 110 

Gin Glu lie Thr Asp Glu Leu He Gin Lys Phe Gin Gly Arg Ser Glu 

115 Vv-f 120 :.; ■ ' 125 

Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val He Val He 

130 . 135 ' ' •'■ 140 

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 

145 : .:, 150 ; ■ 155 : ' 160 

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 
165 : 170 , 175 

Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 

\ 180 ■ 185 v:-:V.' : K H :: >= : - : ^" : ''190 : 

Ala Phe Phe Ala Gly He He Glu Glu Lys Arg Asn Lys Pro Glu Gin 

195 : : 2bo " w; 205 

Asp He lie Ser He Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 .' 215 220 



Ser Gly Glu Glu Leu lie Pro Leu Cys Thr Leu Leu Leu; Val Ala Gly 
225 230 J. 235 ■:; 240 
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Asn Glu Thr Thr Thr Asn Leu He Ser Asn Ala Met Tyr Sep lie Leu 

■ >fR$$£ 250 255 

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 

. 260 '■■^{■' { 265 270 

Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 

Leu Arg Arg He Ala Lys Arg Asp Thr Glu He Gly Gly His Leu He 

290 ?95 \-v. ;: :: :: : 300 

Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 

■y- 305; 310 'C 315 / ' ■ 320 

V Glu Ala Lys Phe Asp Arg Pro; His Met Phe Asp <He Arg Arg His Pro 

. ' ■ p., 325 "" ■ 330 - , 335 ' 

Asn Pro His He Ala Phe Gly His Gly He His Phe Cys Leu Gly Ala 

' 340 ; : 7 ■ 345 . ' • / :: 350 O 

Pro LeU Ala Arg Leu Glu Ala: Asn He Ala Leu Thr Ser Leu lie Ser 

355 360 365-.. 

Ala Phe Pro dis Met Glu Cys Val Ser He Thr Pro He Glu Asn Ser 
370 375 380 

Val He Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 




' WO 00/44886 ■ PCT/JPOO/00472 

385 . 390 \ 395' ■ 

■ '. ■ <210> -43-' : / yy?yy '■ "■ • ■■;[ • •• ••■ - •• : =>, ■■ ■ - ".■ - ... 

<211> 1221 

<212> DNA :> 

<213> Bacillus subtil is : 

, <220> 
<221> CDS 

<222> (25)..(1212) 
. \ <400> 43 

ctcgagtcga ggaggtcgac taat atg aac gtt ctg aac cgc cgt caa gcc 51 

Met Ash Val Leu Asn Arg Arg Gin Ala 

. : •'■''■^'vsj^=:=^'-'.:^-P' vv^c-Wi-. .'• , i ■ > •'■■. 5 yyy . , • •:. 

ttg cag cga gcg ctg etc aat ggg aaa aac aaa cag gat gcg tat cat 99 
Leu Gin Arg Ala Leu Leu Asn Gly Lys Asn Lys Gin Asp Ala Tyr His 

■ 10 . ' ; " " 15 ; J,'- 20 " . : :. • , . 25 

ccg ttt cca tgg tat gaa teg atg aga aag gat gcg cct gtt tec ttt 147 
Pro Phe Pro Trp Tyr Glu Ser Met Arg Lys Asp Ala Pro Val Ser Phe 
" 30 35 . 40 

gat gaa gaa aac caa gtg tgg age gtt ttt ett tat gat gat gtc aaa 195 
Asp Glu Glu Asn Gin Val Trp Ser Val Phe Leu Tyr Asp Asp Val Lys 

' ^45 ' % 50 V 55 

. ' " :v yyy ', : : yy^yy. yyy y.y. 34/44 : ■ ^ i'y^'y ^- ■■ ■• " . ■ • 
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aaa gtt gtt ggg gat aaa gag ttg ttt tec agt tgc atg ccg cag cag 243 
Lys Val Val Gly;A?P Lys Glu Leu Phe Ser Ser Cys Met Pro Gin Gin 

60 ' 65 v 70 



aca age tct att gga aat tec ate att aac atg gac ccg ccg aag cat 291 
Thr Ser Ser He Gly Asn Ser He He Asn Met Asp Pro Pro Lys His 

. 75 • 80 .. . ' 85* 

aca aaa ate cgt tea gtc gtg aac aaa gee ttt act ccg cgc gtg atg 339 
Thr Lys He Arg Ser Val Val Asn Lys Ala Phe Thr Pro Arg Val Met 
90 95 100 105 



aag caa tgg gaa ccg aga att caa gaa ate aca gat gaa ctg att caa 387 
Lys Gin Trp Glu Pro Arg He Gin Glu He Thr Asp Glu Leu He Gin 

"?Vv- : HO : 115 . 120 

aaa ttt cag ggg cgc agt gag ttt gac ctt gtt cac gat ttt tea tac 435 
Lys Phe Gin Gly Arg Ser Glu Phe Asp Leu Val His Asp Phe Ser Tyr 
, 125 : 130 135 



ccg ctt ccg gtt att gtg ata tct gag ctg ctg gga gtg cct tea gcg 483 
Pro Leu Pro Val He Val He Ser Glu Leu Leu Gly Val Pro Ser Ala 
140 a 145 150; 

cat atg gaa cag ttt aaa gca tgg tct gat ctt ctg gtc agt aca ccg 531 
His Met Glu Gin Phe Lys Ala Trp Ser Asp Leu Leu Val Ser Thr Pro 
155 160 > 165 



35/44 



WO 00/44886 ' . ■ PCT/JP00/00472 

aag gat aaa agt gaa gaa get gaa aaa gee ttt ttg gaa gaa cga gat 579 
Lys Asp Lys Ser Glu Glu Ala Glu Lys Ala Phe Leu Glu Glu Arg Asp 

170 ■ 175 ■' ' • 180 ' ■• 185 

aag tgt gag gaa gaa ctg gec gcg ttt ttt gee ggc ate ata gaa gaa 627 
Lys Cys Glu Glu Glu Leu Ala Ala Phe Phe Ala Gly He lie Glu Glu 
\ 190 195 .200 

aag cga aac aaa ccg gaa cag gat att att tct att tta gtg gaa gcg 675 
Lys Arg Asn Lys Pro Glu Gin Asp He lie Ser He Leu Val Glu Ala 

•■• 205 '.; 210 ■ / • 215 . 

gaa gaa aca ggc gag aag ctg tec ggt gaa gag ctg att ccg ttt tgc 723 
Glu Glu Thr Gly Glu Lys Leu Ser Gly Glu GlU Leu lie Pro Phe Cys 

220 225;,.. 230 . .'\ 

acg ctg ctg ctg gtg gee gga aat gaa acc act aca aac ctg att tea 771 
Thr Leu Leu Leu Val Ala Gly Asn Glu Thr Thr Thr Asn Leu lie Ser 
235 240 245 



aat gcg atg tac age ata tta gaa acg cca: ggc gtt tac gag gaa ctg 819 

Asn Ala Met Tyr Ser He LeU Glu Thr Pro Gly Val Tyr Glu Glu Leu 

^5g^v^;/-£:';^<;..-255 260 265 

cgc age cat cct gaa ctg atg cct cag gca gtg gag gaa gec ttg cgt 867 

Arg Ser His Pro Glu Leu Met Pro Glii Ala Val Glu Glu Ala Leu Arg 
270/ 275 280 

ttc aga gcg ccg gee ccg gtt ttg agg cgc att gee aag egg gat acg : 915 

: : ■■'■^/■■X. ' ■■■ ' ■■' 36/44 — ; : 'V : ' 
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Phe Arg Ala Pro Ala Pro Val Leu Arg Arg He Ala Lys Arg Asp Thr 
285 290 i 295 

gag ate ggg ggg cac ctg att aaa gaa ggt gat atg gtt ttg gcg ttt 963 
Glii I le Gly Gly His Leu He Lys Glu Gly As^ Met Val Leu Ala Phe 
300 : 305 310 



gtg gca teg gca aat cgt gat gaa gca aag ttt gac aga ccg cac atg 1011 
Val Ala Ser Ala Asn Arg Asp Glu Ala Lys Phe Asp Arg Pro His Met 
315 ; 320 325 

ttt gat ate cgc cgc cat ccc aat ccg cat att gcg ttt ggc cac ggc 1059 
Phe Asp He Arg Arg His Pro Asn Pro His lie Ala Phe Gly His Gly 
330 335 340 * 345 

ate cat ttt tgc ctt ggg gec ccg ctt gec cgt ctt gaa gca aat ate 1107 
lie His Phe Cys Leu Gly Ala Pro Leu Ala Arg Leu Glu Ala Asn He 
350 355 360 

gcg tta acg Itct ttg att tct get ttt cct cat atg gag tgc gtc agt 1 155 
Ala Leu Thr Ser Leu He Ser Ala Phe Pro His Met Glu Cys Val Ser 

365 370 ■ - 375 

ate act ccg att gaa aac agt gtg ata tac gga tta aag age ttc cgt 1203 
He Thr Pro He Glu Asn Ser Val lie Tyr Gly Leu Lys Ser Phe Arg 
380 385 390 

gtg aaa atg taaggatcc 1221 
Val Lys Met 
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395 



<2io> 44,.; ,,„.;••.;.,."..;..■ ..... . .. , . 

<211> 1221 • 
<212> DNA 

<213> Bacillus subtil is 

<221> CDS- ; ,, 
<221> (25)..(1212) 
<400> 44 

ctcgagtcga ggaggtcgac taat atg aac gtt ctg aac cgc cgt caa gee 51 

Met Asn Val Leu Asn Arg Arg Gin Ala : 



ttg ccg cga gcg ctg etc aat ggg aaa aac aaa cag gat gcg tat cat 99 

Leu Pro Arg Ala Leu Leu Asn Gly Lys Asn Lys Gin Asp Ala Tyr His 

10 ■. . 15 .': ' ; ; : 20;:-;' : :'^;;-;:- : : ; : . 25 ' 

ccg ttt cca tgg tat gaa teg atg aga aag gat gcg cct gtt tec ttt 147 

Pro Phe Pro Trp Tyr Glu Ser Met Arg Lys Asp Ala Pro Val Ser Phe 

*. 30 35 40 

gat gaa gaa aac caa gtg tgg age gtt ttt ctt tat gat gat gtc aaa 195 

Asp Glu Glu Asn Gin Val Trp Ser Val Phe Leu Tyr Asp Asp Val Lys 

" ^45 : - ' ■ 50 - - 55 



aaa gtt gtt ggg gat aaa gag ttg ttt tec 



tgc atg ccg cag cag 



243 




WO 00/44886 PCT/JP00/00472 

Lys Val Val Gly Asp Lys Glu Leu Phe Ser Ser Cys Met Pro Gin Gin 

60 65 . 70- : 

aca age tct att gga aat tec ate att age atg gac ccg ccg aag cait 291 
Thr Ser Ser lie Gly Asn Ser He He Ser Met Asp Pro Pro Lys His 
75 80 " 85 , 



t aca aaa ate cgt tea gtc gtg aac aaa gee ttt act ccg cgc gcg atg 339 

Thr Lys lie Arg Ser Val Val Asn Lys Ala Phe Thr Pro Arg Ala Met 

90 95 • 100 105 :•■ 



aag caa tgg gaa ccg aga att caa gaa ate aca gat gaa ctg att caa 387 
Lys Gin Trp Glu Pro Arg lie Gin Glu lie Thr Asp Glu Leu He Gin 
110 115 ; 120 



aaa ttt cag ggg cgc agt gag Ut gac ctt gtt cac gat tat tea tac 435 
Lys Phe Gin Gly Arg Ser Glu Phe Asp Leu Val His Asp Tyr Ser Tyr 
125 130 135 

ccg ctt ccg gtt att gtg ata tct gag ctg ctg gga gtg cct tea gcg 483; 
Pro Leu Pro Val lie Val He Ser Glu Leu Leu Gly Val Pro Ser Ala 

: v 140 ■ . •'■ 145 150 

cat atg gaa cag ttt aaa gca tgg tct gat ctt ctg gtc agt aca ccg 531 
His Met Glu Glh Phe: Lys Ala Trp Ser Asp Leu Leu Val Ser Thr Pro > 

:155;;> :: 460 * v: - 1 : ' 165 

aag ^at aaa agt gaa gaa: get gaa aaa gec ttt ttg gaa gaa cga gat 579 
Lys Asp Lys Ser Glu Glu Ala ; Glu Lys Ala Phe Leu Glu Glu Arg Asp v 

J 39/44. T:, /; s a.:,;' 
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170 



175. 



180 



185 



aag tgt gag gaa gaa ctg gcc gcg ttt ttt gcc ggc ate ata gaa gaa 627 
Lys Cys Glu Glu Glu teu Ala Ala Phe Phe Ala Gly lie lie Glu Glu 

190 1-r'. 195 200 

aag cga aac aaa ccg gaa cag gat att att tct att tta gtg gaa gcg 675 
Lys Arg Asn Lys Pro Glu Gin Asp He He Ser lie Leu Val Glu Ala 
205 210 215 

gaa gaa aca ggc gag aag ctg tec ggt gaa gag ctg att ccg ttg tgc 723 
Glu Glu Thr Gly Glu Lys Leu Ser Gly Glu Glu Leu lie Pro Leu Cys 
220 225 230 



acg ctg ctg ctg gtg gcc gga aat gaa ace act aca aac ctg att tea 771 
Thr Leu Leu Leu Val Ala Gly Asn Glu Thr Thr ^ Leu Tie Ser 

235 ' 240 . ';. 245 

aat gcg atg ttc age ata tta gaa acg cca ggc gtt tac gag gaa ctg 819 
Asn Ala Met Phe Ser He Leu Glu Thr Pro Gly Val Tyr Glu Glu Leu 
250 255 260 265 

cgc age cat cct gaa ctg atg ccc cag gca gtg gag gaa gcc ttg cgt 867 
Arg Ser His Pro Glu Leu Met Pro Gin Ala Val Glu Glu Ala Leu Arg 
270 . 275 280 

ttc aga gcg ccg gcc ccg gtt ttg: agg cgc att gcc aag egg gat acg 915 
Phe; Arg Ala Pro Ala Pro Val Leu Arg Arg He Ala Lys Arg Asp Thr 
285 : ■ 290 295 
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gag ate ggg ggg cac ctg a|t aaa gaa ggt gat acg gtt ttg gcg ttt 963 
Glu lie Gly Gly His Leu He Lys Glu Gly Asp Thr Val Leu Ala Phe 

I, ;300; ■ ■ , _ . 305 [ 310 ,.v; 

gtg gca teg gca aat cgt gat gaa gca aag ttt gac aga ccg cac atg 1011 
Val Ala Ser lla Asn Arg Asp Glu Ala Lys Phe Asp Arg Pro His! Met 
315 ;:. 320 325 

ttt gat ate cgc cgc cat ccc aat ccg cat att gcg ttt ggc cac ggc 1059 
Phe Asp lie Arg Arg His Pro Asn Pro His He Ala Phe Gly His Gly 
330 335 340 345 



ate cat ttt tgc ctt ggg gec ccg ctt gec cgt ctt gaa gca aat ate 1107 
lie His Phe Cys Leu Gly Ala Pro Leu Ala Arg Leu Glu Ala Asn He - 

350 " 355 360 ■ : 

gcg tta acg tct ttg att tct get ttt cct cat atg gag tgc gtc agt 1155 
Ala Leu Thr Ser Leu He Ser Ala Phe Pro His Met! Glu Cys Val Ser # ;? 

365 : 370 "\ '.."V'X 375 

ate act ccg att gaa aac agt gtg ata tac gga tta aag age ttc cgt 1203 
He Thr Pro lie Glu Asn Ser Val He Tyr Gly Leu Lys Ser Phe Arg 
380 385 390 

gtg aaa atg taaggatcc ' 1221 
Val Lys Met 

' 395 : 
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■ <210> 45 
<211> 396 ■ . 

' <212> PET ■■ ■"" - v-.;-... . ■ : - 

<213> Bacillus subtil is 

<400> 45 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Pro Arg Ala Leu Leu Asn 

Gly -Lys Asn Lys; Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 

,; , 20 . 25; 30 

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 

' - 35 V - : 40 • 45 .. 

! Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu : 

■:• 50 .■ 55 60 ' 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser I le Gly Asn Ser 

65 70 ; 75 so 

lie He Ser Met Asp Pro Pro Lys His Thr Lys lie Arg Ser Val Val 

85 . ! " . 90 '.V' " 95 - 

Ash Lys Ala Phe Thr Pro Afg Ala Met Lys Glh Trp Glu Pro Arg He 
100 '105 * ; " ^ 110 
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Gin Glu lie Thr Asp Glu Leu He Gin Lys Phe Gin Gly Arg Ser Glu 

115 - ' 120 . 125 ' 



Phe Asp Leu Val His Asp Tyr Ser Tyr Pro Leu Pro Val lie Val lie 
130 135 140 

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 155 160 

trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 

f:.^m 170 175 

Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 
180 : . 185 190 

Ala Phe Phe Ala Gly lie lie Glu Glu Lys Arg Asn Lys Pro Glu Gin 

■ 195 . • 200 ;. 205 

Asp lie He Ser He Leu Val Glu Ala Glu Glu thr Gly Glu Lys Leu 
210 215 220 ' 

Ser Gly Glu Glu Leu He Pro Leu Cys Thr Leu Leu Leu Val Ala Gly 

225 • . 230 235 ' 240 

•Asn Glu Thr Thr Thr Asn Leu He Ser Asn Ala Met Phe Ser He Leu 
245 . 250 V 255 

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 

260 :;: 265 ■ 270 ' 
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Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 

275 " 280 . : 285 

Leu Arg Arg lie Ala Lys Arg Asp Thr Glu He Gly Gly His Leu He 

290 • : 295 • : ::rv " : ^ : m-: : - y :/ 

Lys Glu Gly Asp Thr Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 

Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp He Arg Arg His Pro 
325 330 335 

Asn Pro His Ile ;Ala :Phe Gly His Gly He His Phe Cys Led Gly Ala 

.,T ;: : : ; V 340- ^:^-v : 345 350 

Pro Leu Ala Arg Leu Glu Ala Asn He Ala Leu Thr Ser Leu He Ser 
355 360 365 , 

Ala Phe Pro His Met Glu Cys Val Ser 116 Thr Pro He Glu Asn Ser 
. 370 375 ■ 380 

Val He Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 

385 , 390 : : , 395 
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